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Before the publication of the German edition of this book there was 
no work 'dealing with the methods used in tlie briquetting industry, 
and the author has attempted to fill the gap. 

The industry, which is constantly increasing in importance, was 
formerly divided into two main branches, viz. the briquetting of pit 
coals and the briquetting of brown coals (including the preparation 
of wet-compressed blocks), and these two branches are treated of in 
this first volume. The subject is dealt with in its technical, legal, 
economical, and statistical relationships. Description of the individual 
methods and appliances is effected in a very thorough manner by 
illustrations and brief descriptions of a number of modern briquette 
factories; and the properties and methods of application of the pro- 
ducts are considered in detail. An appendix gives a concise review 
of the production of'mixed, other fuel, and salt briquettes. 

A second and shorter volume will follow soon, and will have for 
its object the description of the briquetting of ores, metallurgical 
products, metal swarf, etc., and also of agglomeration. These branches 
of the industry have opened out and considerably developed during 
the last few years. 

The book is primarily intended as a handbook for those actively 
engaged in, or connected with, the industry in any of its technical 
or commercial aspects. It is also intended as a text-book in Schools 
of Mining and Metallurgy and Technical High Schools, more particularly 
where particular emphasis is laid upon a thorough instruction in the 
methods of briquetting. May it be favourably received and fulfil its 


object ! 


G. FRANKE. 


Berlin. 




'I’KANSLyV TOR’S PREFACE. 


No apolo^ry is Tip('(]p{l foT fchc pu])licaii(m of this ])ook, since the 
literature of the snl)j('ct of Ilriquettiug is scanty, and is, in fact, almost 
wliolly confined to various technical journals, few of which are dis- 
tini^niished by their accc'ssihility. 

A pei'usal of tln^ work will convince the rea<lcr of the complete and 
detailed character of tlie information contained in it. The author is 
undoubtedly master of his su])ject, and the cliief concern of the trans- 
lator has been to pri'sent a faithful interpretation of theori^dnal matter 
to the Kni;'liHb technical reader. 

Some apoloy^y is undoubtedly due for the somewhat tardy appear- 
ance of the translation, but the national crisis has made considerable 
inroads into tlu' time of the translator. Probably, however, the work 
could not have bad a mon' opportune moment for its ajipearancc than 
the prcs(‘nt. At no time in our history has it been so important that 
w(‘ should make the moat of our national resources, and all methods 
which t(Mid towards the economical utili.sation of our raw materials 
should I’eceive the most careful consiili'ration. By the application 
of the methods of brifjiu'ttinij fmT smalls can be converted into a form 
in which tlu'y can be burnt readily and economically, fine ores and 
other metallurgical products can be turned to account by adapting 
them to th(' vai'ious sim'lting processes, the metal swarf from engineering 
shops can be utilised (‘flectively, and so on. Naturally, it is in its 
application to fuels that bri(juetting has been most completely developed. 
The Gormans do not (*njoy the advantage of possessing almost un- 
limited supplies of hanf coal. Much of their fuel would be counted 
very poor material in this country, and the result has been that they 
have been compc'lled to develop the methods of briquetting, not only 
with the object of getting the fuel into a form in which it can be burnt, 
but also with the object of treating it so that it is worth burning. 
Since in our own country the supply of fuel is of the highest quality, it 
should be the more profitable to undertake the briquetting of fine coals. 
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BRIQUETTES AND BRIQUETTING. 


The object of the book has been stated fairly clearly by the author, 
' and the object of the translation is to put in the possession of English 
industrial leadcTS knowledge which other countries have been compelled 
to acquire. 

In the various cost sheets which appear it has not been thought 
necessary to convert marks into their English equivalents. After all, 
the question of cost ultimately rcs^dves itself largely into one of local 
conditions, so that the worth of the figures is to be found in their inter- 
relationship rather than in their absolute values. Approximate con- 
version into English money can, hoAvever, be ('fiected readily by 
dividing by twenty. 

In conclusion, a tribute should Ih' paid to the publishers for their 
foresight in adding this book to their already extensive list ol‘ technical 
publications. 

EKED. C. A. 11. LANTSEEIUIY. 


Bikminoiiam, Januaiy 191G. 
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INTRODUCTION. 


SCOPE AND NATURE OF BRIQUETTING. 

Tiili: word “ firitjiudto” is ol' ori^dii (from bn<iue — {i brick), and 

was ori^inall)^ applied to the fui'l blocks, pri'pared from peat by ad- 
mixture with loam and Avater, at one time introduced into Paris, and 
later to the conipicssed coal obtained by subjiicting heated bituminous 
small coal to eonsidtu'abh' pressure. 

Nowadays the term “ lampjettes ” includes in its widest sense all 
kinds of artilicially moulded fuels, and indeed all materials brouglit into 
the solid form by sironi;'ly coinjaessino- smalls or dusts, c.//. ores and 
metallurgical products, with oi‘ without a special binding material. In 
the nairow sense, however, it is only applied to the coal and brown- 
coal briquettes o])taiiied from natural coal dust. In Germany, if one 
speaks or writes sim})ly of “ bri(pictte.M,” one or the other or both 
varieti('s of pressiul coal are referred to, bri(piette.s of other materials 
being defined by prehxing the name of the composing material, e.g. 
peat bri(|uettes, ore bimpiettes. 

“Coal stones” “ coal bricks” {Kohlenziegel) are local, 

essentially colloquial expres.sions for coal bri(picttes, while brown-coal 
briquettes are called Ihrvstcinc, Darrl'ohlemtcine (kiln-dried coal), 
to distinguish them from the lesser valued Na)^b'prcss-stetnen (moist- 
pressed stones). 

• Pn other countri('s the following terms are applied to coal 
bri(juettos : — 

In Prance and Ik'lgium : ('har})()m aggJimterh, houillfs agglomer^es 
or simply agglovieres, hvigiicttes de charhon; in England and North 
America: patent fuel, compre^ml fuel, hviqnvttes. All classes of 
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artificially moulded fuels are included under the t(‘rnis comhnMihlfs 
artijiciels (ujfjlomdres and arfijlcud fuels. 

Briijucttin^ must be considiuH'd as a branch of dressing, since, like 
th(3 latter, it rc'solves itself into a mechanical improvenusit of, and 
renders marketable, certain mine products which otlu'rwise could not 
b('. sold or would fetch an insuflicient pric(‘ to be profitable. 

This impi'oveuK'nt by bri(|uetting is (dlectial in the case of coal and 
})eat by coiK’enia'ation aiid nMiiouldiog, which form a very important part 
of dressing, considered in the narrow s(ais(s Whilst the im[)i'ov(‘nu‘nt 
of raw products (“onsists mostly of separating tlu' foiu'ign solid miiu'ral 
matter, accompaided by ])ulve]‘ising or soiling according to size, 
biTpietting consists in freeing the usid'ul, Wnv purified material Iroin 
excess water and moulding and com[)r(‘Ssing it ini(< solid ai’titieial 
stones of certain (hTinite shapes. Strictly spi'aking, the admixture of 
special binding materials in th(‘ bimpKdling of mat(‘rials like' coids, and 
In'ating fo?' the purpose's of drying eer seeftening, cannot be; re'gaieleel 
as part of the; elre'ssing. 

CTe'mical change's enthe'r elo not take' place' eei' do se» eenly tee a very 
limiteel exteid- in the' ea'dinary pro^'e-sscs eef bimpietting, in wliie'h se'iise' 
it diders ('sse'ntiall\' fiom ceeking, Ic'ap bin ning, anel all e)tlie'r metheeels 
of de'aling with ceials and bre)wn coals in which tlu'ii’ e'he'inieael composi- 
tieeii is consielei'ably alte'i’e'el. ( )n the eetlie'r hanek britpietting luis much 
in common with the' making of bricks ami aitilicia.l stone's. 


HISTORY OF BRIQUETTING. 

Bi’iejiU'tting has ele;vele)ped from the simple' ball shaping anel hand 
ineadding useel of old in many ce)al-pre)elucing elistricts (Saxe)iiy, Idiein- 
land (Aachen), Tde'ge', France, Austria, Bennsylv.iida, Ohina, etc.), and in 
fact partly useel to this day. 

The Aachen and cei-tain Bheenish cylindrie'al blocks, as we'll as the' 
Liege beade'ts,” “ hoche'ts,'’ anel “ plaepiisse's,” consist eel a mixture eT‘ 
ce)al (refuse', slack anel elust, and in ('arlietr time's eel much e;arthy coal 
from the eli;bris of the' seam) with 10-15 pe'r ce'iit ejf loam, LT 20 per 
cent. e)f clay, eir S ])e'r ce;nt of plastic clay, wliie'h is moiste'iieel and 
meeulde'd inte) s])he'i-ie*al oi' bi ick-shaj)ed nieiulds and drie'el in the chimney 
due; for use; as house' fuel. 

d’he' truncate'el Khe'insh lignite; blex'ks use'd in noie' reeeent time;s are 
pre'pare'd in a similar manner, but without aelelitions, as is illustrated 
in tig. 1. 
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In Central Germany (Saxony, Thuringia, Hessia), however, the 
earthy lignite is mixed with water, occasionally clay is added, the 
whole is thoroughly kneaded with the feet, rammed into rectangular 
moulds, and allowed to dry and harden in the air, very much in the 
same way as clay and peat bricks are made. 

These pressed coals were not, however, a very valuable product, 
since their low calorific value and strength, and their high content of 
ash and moisture, did not allow of tlieir being transported long distances, 
or of their general application as fuels. Consequently, the market was 
limited to the immediate maghbourhood of the ])roducing districts. 

Towards the end of the eighteenth and in the first half of the nine- 
teenth century the hitherto unimportant coal-mining industry rapidly 
extended and a systematic- d(^velo[)m(mt of the rich bi'owii-coal deposits 
gradually took place. CojitinuaJly increasing (juantities of unsaleable 
smalls accumulated and were often lost by s})ontaneous ignition, (xui- 
secpKmtly, the ell'orts to prepare' i»jarketal)l(‘ pn'sse'd coals increased 
until, after many laborious atte'inpts niarke'd by many failui es and few 
successful results, the preparation of pre'ssed coals or briepiettes possess- 
ing all the necessary properties for technical use became an accomplished 
commercial fact. 

Generally speaking, the properties demanded wen', and are still, as 
follows; — re'gular, evini sliape, suitable size, unifoiau composition, 
uniform w(‘ight, gi'eatest possible stn'ngth and calorific powc'r, capability 
of handling and storage so that the bri(]U(dtes can ])e transj)orted long 
distances by sea or land, or can be ke[)t in the open or under light 
cover for long periods without suffering much change. 

They must be subject b; very little change in colour, must not soil 
the hands, be almost odourless, easily ignited, and burn completely with 
a long bright flame, and as little soot and smoki; as possible : they must 
not crumble in the fire, and must leave little ash and clinker. 

It had already been shown in earlier experiments that the very 
different nature of tin* j)rincipal coals under consideration — some hard, 
slightly porous^ and fairly dry, others soft, earthy lignites— do not 
allow of working in the same maniu'r. As a matter of fact, the 
methods of preparation of pressed coals and brown coals are distinct 
from the outset according to the geographical position of the Chief 
centres of expiTiment and manufacture (France, England, Belgium, and 
Rhenish Westphalia on the one hand, and Central Germany on the 
other) which have contributed the material. Although the ultimate 
objects were identical, each branch of briquetting had its own special 
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problems for solution and difficulties to overcome, of which it is only 
necessary to refer to the following here : — 

Coals require a special and not too costly binding material which 
must be added in definite proportions, intimately mixed with the coal, 
and the whole heated to a certain temperature. Dryijig is only 
necessary to a limited extent, principally with washed coals, and is 
easily accomplished. The pressures aj^lied vary from 200 to 300 
atmospheres, and the whole process is apparently without danger. 

The earthy bi'own coals, however, can be briquetted without any 
bond, but on account of their high content of water require prolonged 
drying with continuous turning over to expose fr^-sh surfaces, d’hey 
yield acoiisid(‘rableamountof dust, which is extraordinarily iidlammablc 
and explnsive. (Jonsi<h‘rable trnubk is experienced therefon'. in avoid- 
ing dang(‘r. L’l'essijig is conqtleted under a final pressure of 1200-1500 
atmospheres, 

The bri(|U(‘tting of coal on a manufacturing scale began about the 
y(xn* bSfJO, and of lignite about ten y^vars later (see below). Since 
then, and es])ccially daring the. last ten years, the manufacture of pressed 
coals has developed into an extraordinarily important and prosperous 
industry, in which liuge (luantities of almost valueless coal have been 
converted into fuel of the higlu‘st value for various purposes. In this 
way th(i national wealth has been increased and many thousands of 
people have been eiiq)loyed. 

The (Jerman Empire occupies the first place in the briijuetting 
countries of the world. Until a shoi’t time ago, brown-coal briquetting 
was almost exclusively a German industry; while, in the total world 
production of coal bri(]uettes, other countries, principally Eelgium, 
France, England, and Austria-1 Fuiigary and the U.S.A., possess only a 
comparatively small share. (See “ Eriipiette Statistics,” at the conclusion 
of Parts T. and II.) 

The market and application of the pressed coals differ according to 
th(ur special propeudies or those of the parent raw materials. Coal 
bri(]uettes are maiidy used on railways and in steamships, the remainder 
find industrial application mid, to a slight extent, as house fuels in the 
vicinity of their manufacture. Most of the brown-coal briquettes are 
used ds housti fuels in the largt' towns, a considerable number arc now 
being used in industries, and only a projiortionally small residue is 
consumed on railways and in steamshijis. 

The moist-pressed blocks prepared from lignites do not permit 
of being sent very far, and their sale is limited to the immediate 
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vicinity of the works, where the cheap blocks are used as house 
fuels in brick-kilns and other industrial pursuits. 

The bri(|ucttin^ of peat 
andother fuels(bituminous 
shale, sawdust, logwood 
shaviiii^s, r(\siu residues, 
I’esidues from olive-oil 
manufacburo, sawmills’ 
shavings, ('to.) has not 
attaiiH'd much impoidaiau' 
in spile of many recent 
experiiiK'nls. W’itli peat, 
(o be pi’inci[)ally(*onsid('r('(l 
hei’e, the chief dilliculty 
lies in tli(' hi^li cont(;nt 
of water ((So p('r cent, aiid 
u])wai'<ls), which must be, 
i’educe<l to about 20 per 
c(‘nt. at th(‘ h‘ast possible 
cost to (Misuioi industrial 

SUCC(‘SS. 

Th(' britpudtiny^ of th(‘ 
lines, slimes, and dust 
(h'lived from or(*s and fur- 
nace products, such as ctT- 
(ain ii'on ori's, de-copp(‘i-(Ml 
burnt, pyrites, cement cop- 
p(‘r, Hue dust, and so on, for 
th(‘ ])urpose of smelting or 
other methods of working 
up, was until recently a 
\'('ry diilicult economical 
[)robl<mi. Their tr^^atrnent 
by the various methods 
(jf bi-ick-makin^ with or 
without the use of it bond 
has only been accomplished 
in the most recent time s d'his o[)(*n('d to iiriepiettin^^ a new held 
of great importance, since' (;onsi«Ierable and <*ontinually increasing 
quantities of mineral matters and products, hitherto of low value 
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OUTPUT OF COAL AND PRODUCTION OF RRU.lUFTTFS IN 'ITllC OFRIVIAN 
KMl’IRF UFTWKFN UhJ] AND 1907. 

(Dctivnl fi'hiii lli(' ConitiK'rci.il .uid liidu'.l ii:il Fk of llic Miiiini,M'(»nip.‘Hiy’s SiJitistics. ) 
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XXviii BRIQUETTES AND BRIQUETTING. 

and often a nuisance, could be treated so as to become useful 
products. 

The same nnnark applies to all classes of metal swarf such as filings, 
turnings, and planings of iron, steel, copper, bronze, brass, white metal, 
and the like, which can now be converted into briquettes (metal 
briquettes) possessing valuable properties. Further, in some districts 
the briquetting of salt is carried out. 

“ Agglomeration ” of fines or slimes in which the materials are baked 
or fritted together into more or less large shapehjss lumps without pres- 
sure, although closely related to biFiuetting, can hardly be regarded as 
true bikjuetting. 

ddiis simple method has made considerable progress, and will prob- 
ably compete seriously with the true ore-bri(]Uetting ijidustry. Broadly 
speaking, the domain of bri(juetting is veuy wide, and has a promising 
future, but it appears that coal and brown-coal bri(|uetting will always 
take the first place in importance. 

The extent of th(i total pri'paration of coal bikpietivs and moist- 
pressed blocks, in the Clei’inan Fmpire and its individual state's, together 
with the output of coal and brown coal, is shown by the curves in lig. 2 
and in the tables collected from the soui’ces indicated in the scepiel. 

As a matter ol‘ fact, the manufacture of briepiettes is greater than 
that shown by several hundre'.d thousand tons yearly, since the output 
of a number of coal-bri(juetting plants situated outside the coal area, 
namely, the Up[)er Rhine, arc not includc'd in iho ollicial and semi- 
ollicial statistics. (For furtlu'r information see under '‘Statistics of 
Coal Briquetting,” in Section XL of Part 1.) 
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SECTION I. 

HISTORICAL ACCOUNT; PROPERTIES AND 
APPLICATION OF COAL BRIQUETTES. 

A. HISTORICAL ACCOUNT. 

Tme original [)i’(3paratioii ol’ piT'sscd coal.s lor <loine.stic i’liels in blocks 
(Kh'f((‘ib, from inoisi(‘n(Ml inixtui'cs of coal .slack and 

loam, clay or similar materials, has already been numtioned in the 
Introduction. The moulding of block, s naturally forms the l)a,sis of 
numerous experiments with the obji'ct of |)r(‘[)ai’ing betbw artillcial fuids 
from small coal, in large (piantities, for prolitabie and advantageous 
applications to industry. 

These experiimmts took place partly at tie* end of tlu'. eighteenth 
but for thii mo.st pai t in the beginning of the nineteenth cimtury, and 
tlajugh the obji'ct in view was not attained, tla^y paved the way for the 
tina! su<'ce.ssful solution of the problem. 

Only the following lusal be mentioned here : — 

1789. 01 lavaniuO obtained an Mnglish [latent for th(i preparation of 
pre.ssed coals in the foian of caki'.s. TIk^ sifti'd coal slack was 
intimately mixed with ('ai'th, clay, cow-dung, tar-pitch, broken 
glass, sulphur, sawdust, oil cak(', tan, wood, or other vege- 
table matter, placed in water, dried in drained pits, and 
finally moulded into cakc's of convenient size. 

Some ten years latrn' Weschniakow obtained a superior fuel — 
carbolein — consisting of 1)2 [><‘r cent coal and 8 per cent, fat, by press- 
ing a mixture of coal slack and animal fat between coarse hairy cloths, 
but the cost of the proce.ss was too higli. 

1832. 'E Marsais of 8t Etienne patented a method of pr(‘ssed-coal 
bri(|uetting, using a mixture of coal tar and coal slack, but 
the bri([uettes W(‘re not sti’ong enough. 

^ Kiiiglit, The Practical Dictionary of Mechanics^ London. Artificial Fml^ p. 921. 
Preiasig, Die Pres3kohlen‘Didustrie, Freiberg, 1887, p. 6. 
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1842. Marsais took out a patent for tlie application of soft coal-tar 

pitch {hrai (jrn^) as bond, and op(uied the first bri(jueite 
factory at Jlerard, near St Etienne. Four years later a 
second factory was opened at (livors. 

1843. Wylain applied tlie use of hard coal-tar pitch in England. 

This material at last providiul the binder which rendered possible 
the preparation oF pressed (*oals oF supen-ior (piality on a maniiFactuiii)^ 
scale at a profit, ])r()vidiug tln^ price of pitch wc're not loo hi^k. Pitch 
still maintains its supreme position as a binder in spite oF i‘ep('at('d 
cxj)eriments to supersiMp^ it by otlun* snibible and ch(^apcr materials or 
by stron^(n‘ conipr(‘ssion, etc. (Eurthei' inFormation on this p(')int is 
^iven ill Si'ction if, “ Ijikpadtin^' (Joals and Pindini; Maticials.”) 

1848. 11. Dobree introduc(Ml in hini^’land fln^ use oF stt'am foi’ heatinLf 
the presscMl coals nanh' with t;i,r in onh'i’ to st]‘(mf^kh('n them, 
and to sotti'ii mixfni’es maih^ with liaid pilch piu'vious lo 
pressin^c This has prov(‘d lo lx* advan(a^e>ous, and has since 
lound fairly y-inn'ral aj)])lication For this purpose. 

After the establishnn'ut oF tin', first bri(pa‘tt(i Factory in Franco, 
similar Factoik's wen^ i;i*adually opinu'd out in other c(>nntrl(\s: in ISdli 
at Newcastle in England ; bSo^ at Monli^oiy-sur-Sanibre in Ih'l^dnm; 
LS58 at Prandeisl lasar Praii;u(‘ in Austria, ISfil at Mulheim on tin.' 
Ruhr in Prussia by tin', Zeclui Ver(‘inii;t(‘ Wii'sehee 

The production of coal l)ri<piettes in tin' Western European countries 
rapidly assumed iniposin^^ proportions. 

1867. There wcih; already thirty-one factories in France, with a total 
production ol over 1,000,000 tons oF bikpiettiis. 

1869. Rel^’ium [)oss(,‘sscd nine factories, with a yearly" pioduc.tion of 
515,000 tons, while En<^dand produc'd some 200,000 tons. 

The total pioduction oF Europe amounted in 1<S<S0 to about 2,500,000 
tons, accoi’din^ to (lurlt;^ and in 1<SS.5 to about 8,000,000 tons, according 
to Preissi^,- pri'pared in J20 to 180 factories, distributed somewhat 


as follows : — 


France 

. 1,800,000 tons. 

Ik'lgium 

. 1,000,000 „ 

En^dand 

. 1,000,000 „ 

Spain 

150,000 „ 


fliirlt, p. 4. 


Preihsig, p. 19. 
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Italy 1 50,000 tons. 

GeriJiaii}/ 140,000 „ 

liussia and Sweden . . . 100,000 „ 

Austria- Hiinoary^ n 

Netlierlaiids, and i . . . 60,000 „ 

Switzerland ) 

Total . . . <‘ 4000,000 tons. 

Of the countries outside lMiro})(\ the llniOal St.ates [)i-odiieed about 
180,000 tons, to which must he. addl'd the pi'oduction of some factoric'.s 
in Tormosa, India, and Nova Scotia, so that the total world’s production 
of coal briqui'ttes must havi' been over 4,000,000 tons at that time. 

Compaivd with its W'esteiai iiei^’hbours, a strikingly small share 
fell to the ( lei'inan Mmpirt', althonoh its coal production of over 

57,01/0,000 tons in bSS5 far ('xceeded that of France and I'H'l^’ium 
(U), 500, 000 and FS, 000, 000 million tons i'('specti\ ely), and lar^e 

quant’ties of coal slack, which mii;ht well have bi'en briijUi'tU'd, were 
produced. The hi^'h priciss of [>itch ruling;’ in Germany at that time, 
and the ki'cn competition in the ordinary coal trade, were the principal 
reasons why briqueitiii''' uas not cariied on to a much i^uvab'r extent. 
Tile first German briipiette factory (alri'ady mi'iitioned), built by the 
VereiinTti! Wii'sche Mining (.'o. at Muhlhcim on the Ruhr, was 

closed dv)wn in 1S67. In the same year a new factory with plant and 
machiiK'ty was establishi'd by the (.Consolidated Mining (.^o. at 

Gi'lseiik ii’chen, but it soon tailed. Up to 1N(S0 only thri't' faetorie.s 
continued to ('vist' the Zwickau Steinkohh'iibauveri'in at Zwickau 
in Saxony, ti [ilant at tin; Krupp works, Fssen, and one at the Neu- 
Lauweg [)it near Aaclu'ii (since bS75). 

Shortly alteiw ;irds the' iollowing factoiies were established:— 

A pit at Stockheim in Ravai’ia. 

Zt'che \ ('i-ein I lahlhausi'r Tii'fbau. 

Id81and | Zeche llhcin-KlU' at Gi'lsenkin'hen. 

1882. i ZiH'hi! Franziska Tiefbaii at W'itb'ii 

Zeche Honigsborn at Unn'a. In W cstphalia. 

Zeche Rlankenburg at Rlankenstein 
. * Zeche Uaroline at Jlolzwickede. 

V. Kram.stache Mine at Altwassi'r in Lower Silesia. 

Max Meinert in Niialer-Schonweidii at Lerlin. 

The last seven plants were eqnippeil by the Coutlinhal system 
(St Ltienne), which had been acquired by the Schuchterniann & 
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Krcmer Machine Co. of Dortniund. The same iinn retained licenses 
for the jjlaiit and inacliinery for all the new factories opened in 
Genuany after that time as well as for many plants abroad. 

1884. The Karl Moritz l\Iine at Plotz (Halle district) o})t'ned. 

1885. A factory was or^anisial by the Z(‘che Ver. llommerbankcr 

Ti(‘fbau in Westphalia. 

The fni'tlier dt'velopimmt of the Gmanan coal -bricinetiinn; industry 
became very much more; ra})id. ddie principal centre of the industry 
still nunains in the Lower Rhenish Westphalian coal-iield (Dortmund 
]\rininn- Commission). 

The establishment of the Priipu^tte 8ellin^^ Syndicutc' at Doi'tmund 
in 1(S90, to deal with th(‘ bulk and latm- with almost tlu' wholi' of Hie 
abovinmentioned briipKdtinij com[)anies, was of the ^u'ldi'st im[)()rtance 
in till' development of tlu'- industry. 

At the (Uid of ]h()‘i th(' sah' of coni and cok(‘ was taken over by the 
Rlumish \\host[)halia ( Dal S\ ndicati' 

In 1907 th(‘ production of bri(jue(t(\s in tie* ai’(\‘i of Hk; Doidmuiid 
Minino’ Commission i’eache(l o\er ,9,000,000 tons, and that of Hk' 
German Empire own* 4,000,000, or mori' than doubli' the out[)ut of 
Rel^dum, JAanco, and Gi-isit Hrilain. The do\ elopnieiit of Hk' out])ut 
of coal bri(|U(‘ites in th(' child* centi’es of the (hanian tanpiri' and in 
otlnu' im[)ortant counliies can lx* sw.ai from Hk' Hi ii|U(dt<_‘ Statistics in 
Part r., Section XL, at Hii' laid of which tin' total woild’s production 
of bri(|uettes for tlu' }e,ir 1907 is (‘stimati'd by tin* author to be 
1 1 ,000,000 tons Sinc(‘ Pindssi^’s I'stimati' of 4,000,0(K) tons for LSS.''), 
the output has thend’oiv been almost tri[)h'd in twenty-two }’ears. 

B. PROPERTIES AND APPLICATION OF COAL BRIQUETTES. 

The essentia,] pj-operties of fuel bri([m‘tt(ss of every description have 
already been (h'alt with in the Introduction (p. xxi) Of ^ood coal 
bri(piettes the follow in^^ reipiireimmts ai'e specially demanded- — 

(a) Th(^ shape, si/x', and wcdujht of the blocks must be adapted to 
tlndr spi'cial destination, / e. to the natun' and duration of 
the transport or stoi-ai;-(‘, as well as to the manner of their 
US('. 

(h) ddieir strength (decree of colu'sion) shall he at h'ast eipial to 
that of ^^ood coal , tin; loss by attrition and ci-iimblin^^ during 
ordinary handling and transport must not exceed 5 per cent. 



PROPERTIES AND APPLICATION OF COAL 15R1QCKTTES. 


5 


(r) Tli(‘ii* mean specific ^^nvivily (densit^O uof i>^' l)''low MO. 

{(I) O'Ik' asli must not excf'cd 10 per cent. 

(<') Tla'v must not contain ovau* 5 pea* (;ent. of water, nor adsorh 
wai<a‘, aiid tlicy must not fall to pit'ccs on lono stamliiii; in 
wat(‘r. 

(/) 'rii(‘ir calorific \alu(‘ (e\ a])orativ(‘ ])o\\ei') must/ !)('. at h'ast (spial 
to that. ol a ^ood coal. 

Tn the w I ittf'ii sp(‘cilications of authoj‘iti(‘s and othei- lari^n' huyeivs, 
these i('(|uir(‘m(‘iits aj‘(' sometiiiK's iiiom' shai'ply d(‘liti(‘d or ('vi'ti made 
iiiia'e se\(M'(‘ ill resp(‘et. of oJK' or otlc'r of the points 'TIk' Prussian 
railway aiithoi'ities H‘e('ntly issued a stat<‘ment in v\hieh their demands 



1’ K.. — ( I>,il 1)1 HUH I l(‘s ol \ ,11 lolls sli.ij') ^ .111(1 ,|/' 1 

wi le eoiiehiMl in a 1(‘W appropriate' woi'ds. With lei^aid to the various 
u i[uirements, tlu' follow ini; points are tc Ix' noticed - - 

((/) Sinijx /Sh:e, (Did W I (sre lios p, to7)--Th(' shape and size 
of till' hloeks ari' of supri'iiH' iiipioi tanei', in onh'r that, t he pi essed coals 
may eoiiipi ti' siieeessfiilly with tlu' natural coals The i^icat su^ieriority 
of l)ri(|iii't t in^ lies in thi' |)ossihility of tlu' piodiietTui of ('\'(‘ry sha[H‘ 
ami form best .nl.ipted to the manm'i* of ap[ilie.ili()ir and thi' special 
( ircumstanei's unih'i’ which tlu'v have' to be I ransjiorted, stoied, and 
lin'd. In additmii, due I'eyanl must Ix' paid to the' ('conoiiiy of 
briipcttini; In (h'iman_\, the I’aihvays, which usi' alxiut bO pm’ ci'iit 
of the total output, the navy and commi'rcial marine, including the 
oversea export, the inti'rnal navigation, industrii's, and finally, house- 
holds to wdiieh briipu'tte firinjLj has bei'ii a[)[)}i<'d, ari' to be. I’cmarded 
as the chief purebasi'rs. 

Jb‘i(|U('ttes inb'iided for ii.si^ on raihvays ai’e usually first di'spatched 
to tludr destinations, ston'd in open I’l'i^ular h('a[is wln'i’i' tlu'v are oftmi 
exposed under .sevi'n' conditions to the action of wind and wa'ather 
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until thpy are finally diMposed of by loadinc^ into tenders for use in 

locomotives. 

^ In the interest of the final object -rapid and complete comlmstion 
with maximum beal,in;r effect -lareje pi,a-e,s are not advantageous, 
snice they present far too little surface to the furnace atmosphere. 
Conseipiently, it would appear that small briquettes of euljical or 
preferably splieroidal sha])e Mould lie most eflicacioiis ; they could lie 
shovelled on to the ^o'ate Milhout further troulile and ivould li,' in 
juxtapo.sition witli relatively feu point.s of surface contact, thus 
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securin^f a ready, nnlloi-m admission and eireulation of air. The.se 
small forms, howevr, have the di.sadvanl.aees of not completely usine 

thccoal-.stoniee.spaceof the lender, are not ad.apled to stoiaee in tlm 

conlined space of (oal. hunkers at railway stations, nor to prolonged 
standing m the open, since, in con.seipience of the inteispaces formed 
in stoiine, the rolling; tendency, and the numerous edees and anglc.s 
(particularly in prism, s), they require a relatively lari^O' space, produce 
much slack liy eriimblin;;, and in time lo.se stien^dh and heating 
powei under the influence of atmo.spheric conditions, to which they 
are particularly su,sc(-])tible. 

The railway authorities have therefore for a long time past 
demanded medium-sized and easily handled briipiettes of paralle'le- 
pipedic shapes with rounded edges .somewhat similar to good pieces of 
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coal. These conform in the hi^he.st decree to the spioial conditions 
demanded for railway work, theii* only disadvaniai^e Ixann’ tliat th(iy 
rc(|iiire breakin^^ befon^ ehar^n’n^ on tn tlu^ ^n*ate, thus ])i‘()du(*in^^ pieces 
of irregular siz(‘ and ti-onblesoiih! slack whieli is net so conducive to 
suceessfnl tiring as the nsi' of small s[)hcroidal or cubiiail britpicttes. 
This disadvantagem’s, howev(‘r, tolcrabal iti vi('vv of the otlu'r snjiei ior 
prop('rti('S of thcs(‘ large foians, fnidln'rinoia', biahpu'ttcis are ns(;d on 
locomotives chiotly in admixtina' with oi'dinaiy coals. 

llriipa'tti's of th(‘ following sha[H's and w<‘ights ai’c iis(m 1 on the 
German railwa-^ s . — 

{a) ju'd ^ 220 X 1 1 0 X 1 Ob mm Weight about 

d kg. (hig. 4, Nos 2 a.ml ; lig. b, Nos I> and 4) 

(b) Qnddntl i(\ lldUciH’d ju'd^ KiOx lOOx I Ob nini. (lig. 4, No, 

4); also tall cub('s KJOx IdOx b'lb mm. Wh'ight about b kg. 

(c) Idoi/tjdh'd, s!d(j>(‘d, 2<S0 X I bO X 1 10 nini (lig. 4, No. 1, and 

tig. b, No. 2), also cubical, bSb x ISbx Ibb, or 200 X IbOx 15b. 

Weight about b kg. 

Th(' (a) variety is most su[)pli('(l inland, tlnn tin' (b) varii'ty, while 
the hea\ y vaiii'ty (e) is pu'pared in much smaller (piaiitities for i'\[)oi‘t. 

Smallia blocks llOxIlOxIbb mm., of aliont 2 kg wi'ight (lig. G, 
Nos. 2 and b), aie also comprc's.si'd, eg. for tlui lloyal Saxon State 
railways. 

In lu'lgiiim, bri([U(‘tt(\s of 4 kg. and in England of 0 lb. W('ight 
(about 4 kg ) are sn[)[)li(‘d to th<' railw.iys. 

As will be Siam by the illustiMtions, in addition to tin* makers mai’k 
(the initial h'ttia' of tlu^ mining company or factory), oik' or moia^ gi‘oov(\s, 
which sometinu's cross, are pn'ssial into the upper fact* of most of the 
largitr bricks. Thest* grooves form pla-mrs of least n'sistanct*, and serve 
for splitting and dividing tin; blocks into ap[)roximately etpial pieces 
with the least possibh* ttoulile. 44iis is b(\st done by hammering a 
broad Jiat chisel oi' an iron wedge inserted into the gi’oovt*, whereby 
the [)ieces can b(‘ laokt'ii oil to tin* desired extent. With a little 
practice it is [lossible to bi-eak u[) the re([uired nuinbt'r of britpiettes 
rapidly, without making an undu(‘ amount of smalls. 

In (hading with th(‘ su[)plies for marine stiaamships and overst'a 
export, it is es.s(‘ntial that tlui moi’e or le.ss limited storagf* s[)ac(i of the 
ship should be utilisc'd in full, .so that the greati'st [axssible stock of 
high-valiK'd fuels can be stored up umh'r such conditions that they will 
not sutler much damage up to the time ol tlnur use nor by the 
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rollin^^ and vibrations of tlie ship diirinf,^ ovorsea ii'ansport, nor by 
exposure to tin'. lii<^di bunperatures of tlie sontln'rn stais. 

Of tlio various fuels, parallelepipodic-sbnpc'd C()al bibpu'ites s('ein to 
b(' tlic most adap(('d to tliese special dcuuands, since, tlie total l(a)i;th of 
the easily crumbled sharp (‘djj^c'S and the siu'lace exposed to rubbing is 


9 



Fig. l)ii(]Ucl Ics oi \;ui<)iis ^i/c ,111(1 sli;i|ie ( 1 Hi). ]lii,i(l ])itch (11) mid 

K •-III (1 S) III incc cs. 

(]''r(iiii Uh‘ lirKiuette Cnlkctioii of the lOrl IW i^Mk.Kk'iiiic, lU iliii ) 


small compai-ed with (he total contiuit-s It could be said that (he 
larger the blocks the better, bu(' this is not <juite ti ue, since when tliey 
exceed a cei’tain weight tiny becoim; too heavy foi’ convenient hand- 
ling. Further, such large briipietb-s aiv, not so easily obtained with 
the necessary density and strength as the small ones. The largi'st 
bri(|iiettes are prepai’cd in England, wlau-e blocks up to 28 lb. weight 
are compress(Ml for export to the Wi'st and Fast Jndii's (12 7 kg.) — 
a weight which roughly con'csponds to the bui’den of a native. 
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The iipxi hir^c.st ai-e made in (Sioriiian}^, bi’i(|ii(‘ttes of J1 k^r. wei^rht 
bt'iiiL;’ .sii[)pli('d to tlie na\y. Fi^ 5, No. F rf'pmseiitM tsurli a biFpidtc 
of dOOx 220 X J25 nun. diincnsion.s. Jt will be seen tluii in the int(‘r('st 
of pack inn; in ib('. sinalK'si possible' eompass, tli(‘ slioi'f ('d^e'.s ai'('. rouiub'd 
at a eonsid(‘rably siiiallt'r radius than (hose of the' aecoiii[)anyini;' iiH'diuin- 
sizi'd blocks. A in'W form of 10 kc-. wen’^dit measures 200 x 2()0 x 125 
mm. Jb)r the' same' obje'ci iln'n' are })rcparcd : — 

In llnncary, 10 ky briepiettes . . 2S0 x bS!) x 147 mm. 

„ Fi'anct', 0 „ 

„ Jk'lniiiin, » . . 220x 200x100 „ 

In iidand st('amshi]> iiaviyation the eondilioiis ai'i' much more 
favourable to the' hibpK'l tes, sima' tie' I'ollin^ and \'il)i'ations of tie' shi[) 
ha\(' dis,i[)[)('ai'ed O'hi'- ship[)inn; com[)ani('s 1 le'i’e'foi'c ye'te'i'ally favour 
lie' larger ne'dium blocks of 4-0 ki; , which, in comparison with the 
le'avif'r na\'al bi iipe't te's, picsent tie' ad\anla_i,n' of casii'i- handlin<;, and 
on tie' other hand allow of cheser [eackinn; aiel i;ive less w^aste than the 
railway hi ipie'tte's. 

4’lei a-kn III iepu'tti's desciibcd uieh'r (c) 5, No. 2, FM) and the 

soniew lial i are'r foiaiis 

/ 275 X 150 X 100 mm., or 
5 o to 5 S k n 240 X 1 00 X 1 20 mm., or 

^ 000 X 150 X 105 mm , as well as 
0 k^. aiel 200 X lOOx 105 mm., 
are flerman la uels. 

Of tie* ha'e'inii laands tie' abov(‘ are' ve'ry simiku* to tlu' pre'ssod coals 
of 5 0 te) 5 (S k^s aiel 200 x 15 fx 100 mm. maeh' leso' 1 lony^'- Keai^e 

In the' use' e>f bi iepie'tte'S in maiiu fae'tui'ini; aiel iielust i ial pnx'e'Sse'S 
such as the' leading <'f beiilea-s, e'te'., the' preible'in lie's in the' imnie'eliate 
(‘onsumj)iie)n eif the' sele'e-ie-el fuel to etbtain the' hinle-st peissible lu'atin^^ 
eti’ect or e'Vaporat ive' peiwei' unele'i' eeiielitiems faveairinn;’ the' ele\ e-leepment 
of such spe'e ial [U'eijie'iIie'S as “ lemn^ llaminc/’ (Oe., ratlu'r than in the 
iiece-ssity for loni^-elistane-e' transpe)it by rail or ship aiel in the pro- 
loiii^u'd close conline'me'iit of stoivs in erampe'd spae*e's eii- in the' ejpe'n, 
althe)ui,di sue'h ceaieliiieiAs may occur, in wdiich case the* e-hoice of tie* 
coal Is maele in aecorelanee w4th the' 2 >rinci})les alreaidy laiel elow n. The 
kinds of biaepietti's jire'fe'rre'e] few such purpe)ses are* the* small re)uneled 
or cubie'al piee'i's which show' de'cieh'el advantage's eive'r tie* lar^wr feinns, 
and U[) to tie* present no cemsieh'J’ations similar te) tleise pre'vieiusly 
discussed have beeeii adduced to make the clejice of niilway or other 
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lar^o bri(juettos pr(‘r(‘ra})le. Of course', it must bo observed that where 
small bri(jueit(‘s an; advanta^t'oiis, tiu'ir iuti’exhictiou is rendered 
difficult because of the comp('tiii()ii witli natural coals in the form of 
sieved and waslu'd cubes and nuts. This is the principal reason why 
the preparation of small l)ri(pi('tt('s for industrial purposes from coal 
dust has not attained much importance up to the ])r('scnt, althou^di 
the manufacture', of so-called briepicttes” by nu'ans of roW 

presses is fairly old. In the Lower Khenish Westphalia district such 



Fig. 6. — Cojil l)i‘iqu('ltcs ot Viuions Itn locoiiKdive lioiiff (1-3), and for 

lioiisc I ueK ( I H) 

(Fruiii the C(j 11(.‘( tioii of tlie Kgl I'.eii^akfUlcniic, reilln.) 


briepie'ttes are made' in we'i<rhts of Ido, IdO, l2o, do, anel d5 ^rams, 
in a fe'w fae-te)rie's at the' pi-e'seuit time', imt se) much for befiler heatin^^ 
as for houses fuels (se*e' be'leew) and feir e^verse'a e'Xpe)rt, foi‘ which pui’pefsei 
they are put inte) sae'ks e)f a, capacity corrcspefiielin^^ te) a e'efiivcnie'ut 
load. The tlu'e'e' latter size's e)f e^^ bri(jue.'tte's are' sheiwn in lii;'. 11, 
Nos. 13 and 1(3, anel in 7, as the'y we)ulel lie e)n a ^rate. 

Of late', small cubical briepie'ttes with sli^ditly re)unele'el e'd^e's have 
bee'Ti maele by the tei^^lc-Jeeint anel rcvefh’in^ prc'sses e)t' the Ti^^ler- 
Surman and Yeaelefu syste'ins, c e/. ; 

Cubes of 22(3 i;rm. anel (iO x ()0 x 48 mm. 

„ 115 „ „ 48x48x8!) „ 

„ 105 „ „ 5(3x50x83 „ 
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Two sampl(\s of the two latt('r vari(‘ti('s are sliown in ii^s. 5 and C, 
Nos, 7 and 8. Ifowever, still smaller hloeks even down to below 
80 u'rains w(‘iolit ai’e mouMed. 

Th(!se cubical bri(jU('tt(‘s an^ of consid(!rabl(‘ d('nsity and strength, 
but their prepai'ation on a manuraeiuriiig scab' is aitended by not 
inconsiderable diilieuUb's. The use of coal bimpictti's as donu'stic fuels 
is lai-gel}^ inllueneed by the comjH'tition with natural coal. The public 
at largii is vmy eons(n‘vati ve with rc'gai'd to fiK'l foi- grates and for 
the heating of rooms, and, if accustomed to tlu' use of coal as fuel, 
will only forsake it with ]-(ductanee. 'TIk' advantages to be derived 
from the use of bibjuettes in this direction arc vciy much uuder- 


- - 



Fig. bii(]UPttos <*f various siz«'s 

(From the r>n<i'ielU' Collectinn of the llci^akadyiiiio, I'crlin.) 

estimated and very little apjaveiatiMl. In th(‘ tVntral (h-rman towns 
which ai’c fui’ther remo\('d fi'om tlu' coal-mining districts of the 
east and W(‘st, but he more or h'ss close to thi' brown -coal regions, 
all the advantages of lirown-coal briquettes, which conqiared with 
coals recomim'ud thmuselves by a much lower price, have bi'en 
known and v'almul tor a long time, in tact, it has already been 
mentioned in the Introduction that by far the gnuiti'st proportion 
of the total brown-coal briquette production of (Germany is used for 
domestic fuels. 

IJ-niform shape and size of the bri(]U(dtes permits of a simple and 
sure regulation and control of the delivery and usi's : tlie bibjuettes 
can b(i ordered by number, the correct (h'livmy clu'cked by counting, 
the exact numbei' assigned to tlu' \arious grales ai'cording to the lu^at 
re(][uired, and in tact all arrangements can be carru'd out and the 
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roinainintr stock d(‘l(M’rninc(l by counting. A pleasant b'atiiro of 
bri(|U(‘( (('s fui* (l()in(\stic applicatifais is that they only slightly dis- 
colour and neillitu' soil nor become dusty, not to mention their other 
ad V nntay('S. 

Th(‘ same apj)li(‘S lo coal bi-i(pi(‘ttes. Naiurally, only (aisily handhal 
bri(|U(^ttes ai\' applicabh^ as bouse finals for domestic purposes, and 
pr(d('i‘ably only such as can be ap[)li('d diis'ctly \\'ithout prc'vious 
brisakiiiL^c Tlui nature of tlu^ heatiny ap[)lian(a!s r('ally deteniiines 
their shape and sizts hk)i'm(a-|y, ])ei foi-atcil coal bii(‘ks ((iy. cS) found 
great favour in krance for burning in open gi‘at('s. J^lveiy hriclc was 

bori'd with S(' \ ('ll hoh's of 1 0 mm. diameter, 
ddiis incn'asi'd th(' surlace e\[)osed to thi' 
air and iH'siilb'd in a much mon' liw'ly 
{‘onibnstioii. The ia[)id wear of the p(\gs 
used to pi-(»duc(‘ the holes dui llig ])l‘essilig 
has r('sul(('d in a (‘<>tisid(‘i'abl(' lalling oil’ in 
(Ik' piodiiclion ol’ such biTpieili'S during 
lal (' yea 1 s. TIk' block s of al iia 'st cy I indi i- 
cal shajie shown at (Im' right of lig ‘1 and in lig. f, Nos. b and b, are 
now scarcely ('\(‘r pie|iai(‘(l The bi.uids of house fuel now' maun- 
iactiired Jor In'.iting oidiiiai\ sto\es ap[)ear to be tlu' lai'ge cubi(*al 
bri(|Uet(es ol :^20 gim. (si'e abov('), <ind ('S[)('ci<illy the blocks of the 
dimensions 

daO gim .Old TOxTOx (55 mm. 
bbo „ „ (SOxNbx bb „ 

7b() „ „ 7()x7()xi:ib , {lig. b, Nos 4-G) 

1kg, „ N()xN0xi:ib „ 

1],, „ bOxbOxlbb , 

prepari'd in rotating pr('sses, as well as IIk' small brick-shaped briipu'tti'S 
of 1 kg. and 1 70 X <Sb X bO mm (lig b, No b) suilabh' for the [mrpose, of 
coveiing ordinary coal br(‘s. 

ddi(' small industrial cuIh's and “ egg ” bimpn'l t('s an' wa-ll ada[)t('d 
for th(' lu'ating of Anu'iican s(ov('s and slow-combustion sto\('s for 
which pin pose anthiacib' nuts wu're pr('\'iously gn-atl)' I'avouiH'd . and, 
as a result, model n Aim'rican bricjiK'tting practice is applied in the 
direction of manufacturing ('gg briijiK'tlA'S and similar foi'ins for this 
pui-[»ose. 

The iiK'dium siz(‘d biTpietti's for honsi'hold purpose's an' only sold 
in limit(‘d (piantities to small purchaseis living in the ni'ighbourhood 
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of tho l)ri([U( 3 itc factory. These are eiilier the onlinaiy brick 

briquettes of tlie abo\i' measureiiients or — 

Lriek l)ri([U(‘ttes (jf 3 k^. and '225 x IlOx bO nun. 

„ 2-5 „ „ 220 X 1 lOx 00 „ 

Quadratic „ „ 2 5 „ „ I tOx 1 U) x 100 , 

(5) of liroj IK flex. A hi^h (k'^i'<‘(' ol colu'Mion is one 

of the most valu.akh' prnjH'rtirs oi i^ood bri([U(‘t{<‘H. II dtdc'nnincs 
tlieir strenoth, ada[)iabili(y to lransj)oi't and stornms and to a lari;’!' 
decree their superiority ovau’ and ability (o (‘()mp(‘t<‘ with natural 
coals. Tile (s)liesion, or tli(‘ ttuukuicy ol lh(' [larlidt'S ol a solid 
body to bold fast toi^rtlun* must, in tlu' ('as(‘ of briquettes, bt' at heist, 
as Lti'eat as in a piece of the constitueiiL eo/d, lOid in laet the hielicr it 
is th(! better 

The intmaial cohesion of \arious e(»als has Ihmui (h'tm'mimsl by 
experiments made on similar samples under (hOinite eonditions^ and 
expressed as peremitaei's b\' wtueht oi the sample taken In tlu' 
followun^■ table the mean \ aliU's, toei't hei with tlu' bieliest and lowest 
lieuri'S, of the cohesion of a number ol home and loriuen coals and 
bi’Kpa ! tes a! (' (‘olhediMl Iroiii the i esiilts ol a loiii; sei i(‘s ol ('\[)('riments 
made at llu' KaiseiTichmi Wh i ft at \Villi(‘lmsbaven fiom I.STd to 
1st Octolier bS.Sd,- as wvW as from other sources 

1 Tlu’ coniit.uMt ive made at I lie Kaoerla leai Wei ft iii Wdllielmsliaveii to 
ddermiue the deL,uei‘ n| ( oln-omi weie ('<nidce'l( d .o hilleu - 'riieoid'ia hi 
lo ])i‘ tested weie limkeii into |)ir( e^- ot U J to U > ka \\ec^di(, and weri ^uaed mi a 
do mm ^({ medied 'ae\e 1 75 m Imit; liv 1 m. wide, imdiiied at In' m oieli a wa\ that 
the whole o| the matei lal was cliai'ced oii to tlie n]i]iei mid oi tin- vuaa. and laieedlo 
roll down Its wdiole Imioili lolly k^ of tht‘ ])ieo s fuM'd fioni dnU weie placed in a sheet- 
noii c\ Inider 1 15m lonp and o s,‘) m dianietta, pno ide(l w it Ii a lioppei foi inliodiimne 
the matei i il I ntei nalh tin I'c i ih^ 0 I (! in liipdi w (' 0 ‘ at ta( lied (o t lie pei i pie i \ , and llie 
eyliuder w as mounted on 1 1 iinnioii'' and had a w im li, 1)\ nieaim oi wliicli tlm (w liuder 
w as rot At(‘d nIow ly lift \ liiiic'.ni ahmit tw o mlnutl‘^ ,ittm iheioalhad hemi intiodiu'ed 
and the cylinder (dond Altei thin tiealment more oi le^^ ‘Mines ' weie prodincd 
according to the ''t ren^d li of llie co<il, and ienio\ed hy .'-ie\ino ihimiali the previoialy 
denerihc(l:^n'V('. ddie pieiei which did not tall tliioiipdi the meshes wme eolhaded, and 
their total w'eipdit, expremed as a pm emilapn* oi the 50 k^ oi icmally taken, pi\ e^ a limine 
repre.seutinpM he cohe''ion ddu' exjieriinent wxas imuidly n‘[ieated thu'e 1 1 me, 'i, and the 
mean of the most ehoely aoreeino deleiminatioiin taken 

The Freiiclniavy w'oike.l nndei similar ( niditioim, e\cept thallhe dieet-irmi drum 
was 1 m. lonj^ X 0't)2 m diametm, the ihiee i.ulial i ih‘^ 0 2.f m liiph, and the co.d lo he 
tested lined in ]neces of I) 5 kp; wmpdil. (P’'cm.'iLt, ]• :k» ) 

^ See “ Collection of the ('omparatixe Kxpminient.s on the (\iloi die Value and other 
technically Important Projieitie^ ol \ariou-' Kind'' ol Coal,” Mtn uit’-\ cnxihiiuai^hlati^ 
Appendix to No. It), 187h,aml Appmidix to No dtp ISSC ; reproduced in Z /. />’ //.- u. 

S.iy.y vol. XXV. [>. 61, 1877, and \ol xxxv. p. lOt), 1887. 
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1 Aveiage 

Highest 

j Lowest 


Somce or Kind of Coal. 

,,, Degiee, 

No. 1 

Dcgi 

ce of 

lleinaiks. 


Cohe.sion. 

Coiiesion. 


I. German Coal.s. 




Uj>])cr Sik'sia 

j)ei cent. 

pci cent 

[lei cent 


10 81-11 

86-87 

52 20 


liowoi Sili'sia 

‘2:{ 76 74 

!(0 30 

.67-95 


Lowi'i Rltom.sh Westphalia 

232 .h2 71 

88 !):t 

28 04 


and (<'/) Gas coals 
{h) Fat coals 

73 48 

88 -tn 

.62 2(i 


l(i5 4 6 37 

86 60 

28 0 1 

Accoidiiig to the 

(0 ,, 

12 1 1 60 

.61 61 

37 3,( . 

Aacheu 

3 60 23 

6 1 -00 

58-20 

\\ lllicllllsluu (Ml 

j eXpci llIKMlts. 

II. Kori'.icn Com.s. 



1 


pci cent. 

licl cent 

pin cent 


England and Scotl.unl 

10 r.8 (1.6 

82 47 

13 i»8 


especl.illy («) Canlill (S W.ilcs) 

4 .6 


12 


{b) Ne\\< asllc . 


60 

50 

\ Kioiii othci 

An/, 111 (I’as dc Calais) . 

... ^30 

35 

24 

1 S()UlCcs.‘ 

III. Gkkman 

RKiaCEn KS. 





pci cent 

jicrt ent 

]»ci cent 


Lower Rhenish W'estphrilia . 

23 .63-31 

73 oO 

.!1 7e 

1 WillK'lnishavcn 

n 

3 61 in 

63-7.! 

.69 I ! 

/ cxjicMnients. 


From iliis it appears that tli<‘ Low(!r Itheiiisli W(‘stplialia 

bri(pi(ittcs, with o3'.‘U p(a- (*(‘nt., show a soiiu^what hi^’lier av('ranc' (h'on'e 
of coliesioii tlian all tho natural coals (52-71 [xa* cent) tVoni this 
district, fui-tlna-, that tln'ir colu'sion is soiik' (> to 8 p(‘i‘ cent, ort'atei* 
than that of the fat, hai-d, and smithy coals ( Mi 87-44 (iO per camt.) 
which arc; almost exclusively (Uiiployc'd for hriipictiin^. Of the 
Wui-m district coals and hricjuettes the latter a^'ain show a souiowhat 
high(']‘ cohesion. 

According to (/ohjuhoun,^ the dc'^rec; of cohc'sion of ^e)od l)ri(pi(;ttes 
should ovtaa-ally reach 55 pc'r cent. Tin; French navy dcanands at 
least 52 per cent. 

The strength and durability of biahpiettes depend u])on a variety of 
factors; the nature of the coal uscxl, the binding- mati'rial, tin; decree 
of hneness, moisture, tlie pro])ortion and intimacy of adiiiixture of the 
two constituents, the temperature' and lenij^th of heating before pressing, 
and the nature and mai^nilude of the applied prc'ssure. Briijiiettes of 
correct comjxjsition and method of preparation rini^^ hard like clinker 
bri(]U(!ttes, show sharp cd^c's when frc'shly presses! in the prismatic 
form, crundde only to a veay limited c'xtent under the ordinary methods 

* William ( '()](jiili(nm, IUkhuHc. Manufacture, Cdiickauk Ts.scii, 1894, p. 1795, 

2 Gluckauf, 1894, p. 1795. 
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of handling, traiusport, and storing*, ^'iving at ilic most only 5 per cent, 
waste in tlie form of dust, and resist weathering to a very liigh degree. 
The latter property depends upon the fact that in good bri(piettes 
almost every individual particle of coal is surroinuh'd hy pitcli, and is 
ill this way protected against th(‘ action of air and moisture. 

(c) The Ddislii/ or h^penjlc (inn'ifij (wu'ight of 1 e.cm. in grm.) of 
good hri(juett<‘s made with e()al-tai‘ pitch is almost etpial to the density 
of th(' natural coals from which tluy are pre[)ared : this varies between 
T2 and 1'4, the avisrage being 1'3. 

A specific gravity below M!) ri'sults fi'om insuilicieiit })reRsing; a 
liigh density indicates a high content of ash, since the foreign matter 
accompanying coal (shahe (dc.) is speeilically alxnit twice as lu'avy (2'7). 

For pai.dh‘,l('pi[HMrK‘ briipiettus, wliosi* a})[)i‘o\imai(‘ volunu's can be 
d('teiMiiined by multi})lying together the haigih, breadth, and height, 
making con I'sponding deduedions for tlu' rounding of the (slges and 
impressions, the density can br calculated fi’om tlu‘ formula 


8 --= 


' * 

or density ^ 


.‘iltsnhilc wi'igdit 
volume 


by weighing tJu' brick and dividing the wiught by its volume. 

(d) The Ash doiilenl ' of bimpndtes is somewhat lower than that of 
the coal used in eases whei'e the binding material is purely organic, 
such as hard pitch, I'esin, (‘tc. In (dhm- cases the ash is more or less 
increasi'd by the non-eombustibh' constituent of the binder. A very 
low conbmt of ash is especiaJly impoitant for bri([mdtes which have to 
be us('d or carried long distances ovm'se.i in sti'amships. In pri'ssed 
coals for a})plication neari'r the mughboui hood of tiu' ciuiti'i' of produc- 
tion, however, asoimovliat highm’ ash content, or th(‘ use of an inorganic 
binding material, can be, allowisl. It is usually advisable to wash 
impure coals before britpudding, since in this way the ash content can 
be diminished to Indween !) and 5 per cent. The average ash content 
of bri([U(dtes amounts to about 7 }H'r emit. Twenty-three biands of 
Lower Lhenish We.stphalia briipiettes tested at Wilhelmshaven in the 
years 187()-S() showed an av(u-age, content of b S7 [ler cent., wdiile three 
bimpiettes from the Wurm district showed (j 7d per cent. Lriijuettes 
containing more than 10 per cent, ash are generally of too little value 
for con si ({('ration, 

(e) The Hkder ContoitA can be traced partly to the natural moisture 


^ For the (kaenniiiaiion of aQi, .see Juiieiuanu, l)i£ Ih iL'ftimlustne und die 
Brenmualerialeii, li, Aull., 1003 , p. 18 .“), 

^ For the delerminaLioii of water, see Junemanii, Lc., p. 182. 
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of tlio coal (mine rnoistiinO. pJD’tly to the “ waterln;^ ” proct'ss us(m 1 in the 
mitK' to [)C(ivont tlcj dan^eivs arisin;^ i’rom coal dust, pailly to tlir water 
usi'd ill tli(3 (.‘oal washin;^C and also to tlui condensation oi' [)art of the 
steam l(‘d into tin; mixtiini of coal and pitch ininiediat(‘ly Ixd'oK' [iress- 
ino' in tin* ordinary l)M(|uettinL,^ practicte The amount of pit nioisture 
arising IVoin th(' so-ealli'il water ferimmtation is i^encr.dly detennined 
by the y(M)loui(*a] aye of tin* e<tnl Tlu' older a fossil fuel llic less watei 
it contains u lam fresh Aceoidmy to Ihockm.inn,^ tlu' [iropoition ol' 
moisture in the c().ils of Rhineland and Westphalia is about as 
folh^w.s . — 

( las tlaminy co.ds up to I pei ( eiit 1 1 ,( ). 

(las coals ,, ,, , 

( Ak iny coals ,, 2 ,, ,, 

S|;»lint euals „ I ,, ,, 

A 111 111 acit(‘ „ h ,, ,, 

ddie ti'iidmicy of dried fuels to issalisorb moisture (liyyrosi'opy) 
depiMids upon the yi'oloyical ayi' or the feriiK'iit.it ion epo( h and th(‘ 
chemical coiii[)osit ion. A ye(»loyicall\ \ouny coal is al\\a\s iiioie 
hyyrosco[)i(; than an ohh'r oik' Sine<' tin* oldest coals splint, foiyi', 
and <‘okiny coals aii^ siibiected to biKpiettiny, the niine iiioistuie is of 
secondary ini|)or(anc(‘ in d(‘t(‘i miiiiiiy the nioistni(‘ conliMit ot (hi‘ 
briipiet t(‘s. The inllmuici' of watei iiiy and tlu^ later intioduetion ol 
st(‘am IS also of little im|)oi taiicis but tlu' watia' ivniaininy fiomsiib- 
ti'rraiH'an sources and fioiii the uasliiny jirocess is of iiiiieh yrealia' 
monuait. A hiyh contiait, ol‘ water isa disad\ ant. lye. since, in hi iipK'ttiny 
wilh hard pitch, it- laaiders the intein.al bindiny and (h(‘ appheatioii 
of powerful pK'ssiirc' dillicult, tluaeby m.ikiny the addition of hiiyi'r 
([uantitif's of tlu' (‘\p(aisi\e bindiny nialmi.ii ms-essaiy .iicl diiiiinisli- 
iny the calorilic v.alue .and adapt. diilita to stoi,iy(' of the [)ie[),n(‘<l 
blocks (A)nse([U(aitly, tlua\‘ is (waay i e.ison foi' suitably di _\ iny moist 
coals before mixiny. Accoidiny to Cohjuhoun, the a\(aaye watia' con- 
tent of briipK'lli's is o pt r ciait, 

(/’) TIk’ ColonUc V((fu>’ of biTpndtes must Ix' .at least as hiyh as 
that of tlu' co.al briijuetted; as a result' of tlu' addition of pitch, it is 
usually soiiK'W hat hiyher t han that of the crudi' coal. If thi' ehaiuaitaiy 
composition of a fuel (in this case' a hriijuetti') has been didmaiiiiied by 
cliomif'al analysis, its tlicorctical calorilic valiK* -/.c. the total beat 

^ /^V; PJ)/linrk('JNii(/ dra N irdn '<('}) Steinl.ohhjftbejtjlntues in der 
zweiten Jlaljie da UK Jaluhiindots, J0U3, vol. i. p. 2U0. 
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PROPEHTIKh'^ANJ> 'APPUOA1'ION of COAJ^ BKIQIlE^m 

generated on complete combustion — can ho. calculated by means of 
Dulong’s well-known formula : — 

’8i00C4-:u,r)0()(ff - io) + -j'joos - (ioow 
■ 100 - 

The beat unit (lUb) or calori(‘ us(m1 m,s ;i iiknisuh' of tlu' quantity 
of beat is tbo amount of lieat iKH-essary to raise tlu^ t('in]>(U‘at uro of 
1 kg, of wati'i 1 ('. 

As (b‘t(M iuine(l rliri'ctly by nunn'rous i‘Xp(‘n!nejits, tben* ai’c dovi^loped 
l)y tlu' (•oin})iistion of 

I kg pin (' eai’bon t n (‘urbon dioxide . H, 100 calories. 

1 ,, ,, hydrtigeii t.o stt'.iiM . . .‘U,.>00 „ 

I „ „ sulpliui- to snljiliui dio\id(' . 2, ‘200 „ 

To conv(‘rt 1 kg of watia- at 0 t' to steam at 100 ( \ (187 calories arc 
nc(‘essai‘y , this tigure is usually takiai rouiidl\ as <>00 

The theoivtieal ealofitie value is calculated by multiplying tbe 
pereiaitage of carbon by <S1()0, tln^ availabh* b)dr()gmi (11 — JO) by 
84,7)00, tli(‘ volatih' sulpliur by ‘2200, and lindiiig tbe sum ol tin' products 
ddiis ligure is dimimsli(‘d by OOO x tlu' sum ol tbe liygroseopii’ and 
cbemieally combineil water, since ibis water is ('vaporated during tlic 
coml)Ustioii, loi \vliieb pin pose ,i (•eil.nn amount ol beat is lUMHiSsary 
and decieasi's tbe laat of combustion d('V(‘loped. finally, tbe tigure 
is divided by 100, bee.iuse percentages base beeimb'alt witb 

Tbe dceuraey of llulong’s foi mula, lias, bowi'vm', olteii been contested 
on vai loUH plausible grounds In any case, it is adx isabk' to make use of 
an apjiroved and nbativady accurati' ealorimetiic. imdliod, / e. to measure 
the quantity of beat e\ ol ved during combustion dii'ect ly by means of a cal- 
O! iiindei', for tIuMleterinination of tin* tlieondieai bi'at iiig ellect of a fuel. 

Bertbelot’s calorimeter finds most favour in laljoratories, e.xperi- 
rnental stations, and witb boiler-ins[)eet ion associations. 

A sample (about 1 gi'in ) of llu* find to lx* tested is introduced into 
a com]>let(dy closed combustion (diambei’ tlu' calorimetidc. boinb—and 
completely burnt in a few s<*(onds in an atinospben' ol oxygmi at about 
25 atmospheres pn^ssure, tbe iise ol tenqieiatui'c ol a known (piantity 
of water sun'oundiiig tbe, combustion chamber being observed. From 
this, the number of units of Inaii given by tlu‘, fuel can be eabmlatcd 
by means of a comparaiivedy simple formula, ddiis tigure, calculated 
to 1 kg. of the fuel, gives the “beating value.” 

The latter is defined as follows in § 18 of “ Normen fur Leistungs- 
versuche an Dampfkesseln ” (rules for testing steam boilers) : — 



is estimated oh 1 •fcg. of (Wial 

foi^^ash, .moisture, etc. The oalculi^iilon-i^.m^^^^ 
^eCfeuixi^ioii Umt the hydrogen in the fuel is burhtto stCain/aii^ tha 
the moistui‘o remaiiis in the form of vapour. Conseqaently, tiie foliowinj 
.’points must be considered’; — Liquid water is obtained as a final pro 
♦ duct in the combustion of coal in a calorinnder ; the Umib stands ii 
water at 15-20" C., so that ilie watiu- fornuHl by the combustion of th 
■coal condenses to the litjuid form on its inner walls The nnmbej- of 
Utiits of heat referring to ]i([nid water is knowii as the Ik , -it of combus- 
tion, and this figure is used only in scientilic e\'p<‘iiii)ents. 

In order to obtain tin' ‘'heating \nlue,” the lie, at of eva])Ovation 
■of the ivater foi-med must always lx* sn hi rue ted, Ix'eausi' in tlu' ,‘i])pliea- 
tion of fuels fur h(‘ating, the hot g.-ises are in every c;ise takisi awaiy 
at so high a teinperatine that the watm- formed j'('m,‘iins in ilii‘ stai 
‘ of vapour. Consoipiently, it is ineorii'ct and liiible to lead to error to 
describe tlu' “heat of eombustion” as th(‘ “ heating value ” or “ iip]>ei* 
lieating value,” as is often dour in en t-ilicates ri-eouniieiiding the use 
of certain coals or briinds of hi iijuettcs. 

For tlie practicMl [)ur[)os(‘S of ln^jiting it is iiii])o,ssil)l(‘ to apply thi' 
whole of tlu* lK‘at of combust ion The vorioiis iaod(*rn e;i lorimeiors 
of Mahler, Itempel, Kroelo r,’ aiul ot lu-rs diqH'iid ujion t he same jii'ineiple 
and are geiienilly lo In- n'g.uded .-is v.*iri,itioiis or inqaovt'iiieiits of 
Bortlielot’s ari-aiigeiiient. 

Calorimetric iiieasuri'ments of various kinds of coal made in the 
laboratory of tlu* Magih'burgi'r Veii'ins fur 1 kimpfkessclbeirieb in tile 
years iSOb-l^^lh) gave* the following results ' — 


Vanoty of Coal a*a('<l 

No of 
T,,ts 

Moan Boating Pdoot 
((Ad-^.) dotoniiinod 

caloniiiol 1 loally 

Wc‘.stl)]i.dlH co;)! 

42 

About 7820 

Sile.siaii ,, 

7 

,, oyiu 

Saxon ,, 

8 

6310 

Eiigli.sli 

22 

„ 0870 

Polieniiai) ,, 

4 

,, 4700 


* H. L'lnglteiii, ‘‘ lU'izwoit ocler Ver))i(*imiii)gs\\<iniie 1902, No. 
39, pp. 465-'1G7 ; Z. J. (un/f'ii'andh Chroue^ 1900,]) 1235. ^ 

2 “ Kalorimetev imcli Ijerllielot-Malilei’initaGgeundorter Eiiinchiung dcr Verbren- 
nuiigSboinbe nacli System Dr H. KreekciV’ Z, f. J>.-, H - ii. S tr., i Pr, St, 1901, Bd. . 
49, p. 349. Graefe, “ Kalorimetri.sclie Uritersardi ungen von Knhleii,” Z, BraunkoUe^ ^ 
1904, No. 10, ])p. 121-123. Gmefe, “Ans der Pr.axis der Kohlcnjoialysey 
1904, No. 18, pp. 237 -24, ‘i, mit Abb. ii, Bescliicibuiig der Herupelscheii Bornbe. . 
des Ver, DeuUch. hig.^ 1899, No. 12 ; and Gluckauf, 1899, p. 404. 





i:?ven 



I Iffat Units 

Avera^ro Cheniical i ,1“'* I 

CoiiijMtsitioji. (‘if’lcrininod 

I 111 Caloii- 


Rojtiftrks. 


Washed fat coal mu. j n,iih,ni 
from the (Wl hluij't Hyiliorr,.,, 
of the K,.l„,,r M,,,. j ' " 

ui«Co., AUenosscii.^ 


A.h 

Watei 


I"'i eenl 
. 80 0 
4 vif ) 
0 
1 


Brujiicttes of splint j) 
and nnii caking coal i 
fioin the Wilhelm ' 
«lialturth(>(;c\verk- i 

shalt VicLoiiu at 

Kuiifcidieh.'*^ I 


Ilrujiicttcs of splint 
and smithy coal ol 
y^(rhi‘ )>al)I. 
liausiM Tielhau •* 


I (larhon 
J lyiliogcn 
Oxygen 
ni(,i (tgen 
8iilphii) 

Adi . 
Wat.o . 


an<l I 


8:5 2t 
4 (> C > 


1 20 
7 20 
1 ’00 


782:; -t- hi 


7407 


7810 


Ihtfrmincfi in the lahoratatry 
of I he Mining Co. at Bochum 
'•'•<1 111 tile hihoiatoiy of the 
f'Vh'hiirgcr V.'reina fiir 
Oainplkixsselbctui.h, in ] 900 




.•tn. of ,sp..e,al •_ 


Heating Vain.' m Cals. 


.Sawdu.st hf'itjuet (cs 
Tint (air-dn.'d) 

SOU.own eoul (, no, St 
l.rown-coal hri.jiK'tt. s ' 

!h)h. nnan In own coal 
‘^ili'sian coal , 

Saxon coal 
Wustphalnt coal 
Knghsli Coal . 

Coal bin^ucttes 
Anthracite , ^ 

Paraffin oil . 

Petroleum 


. 3 , 400 - 

2 , 700 - 

1 , 900 ^ 

4,600 

3 . 000 - 
. 0 , 300 - 
6 , 400 - 
0,600 

6 . 000 - 
6 , 100 - 
7 , 600 - 
9 , 800 - 

10 , 300 - 


- 4,100 

4.800 
3,100 
6,400 

6.500 

7.500 
7,200 
7,900 

7.800 
7,700 

8.500 
9,840 


10,330 


^ Gliickaiif, 1901, p. ion, 

“ Glnekauf, 1913, pp 1214 1215. 

Gluckanf, 1900, No. 31. 

fFtom Polster’»A:uWsr/«r Kohkmntm«senlm, vol. iv., 1904. 



20 
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Next to the theoretical calorific value of a fuel or the number of 
caloricH of lieat contained in 1 k^, the number of k^. of water at 
O'’ C. which can be conviTted into .steani at 100'’ C. by 1 k^. of the fuel 
is of great impoi iancc* in Judging itn value. 

The evaporative pow(;r can only l)e determirKMl by evaporation 
cxperinientH. 'hlni r(\suh..s lor one an<l th(‘ .saine fuel will vary with 
the arrangcTiKMitH used, tlu' boiler system, the construction of the 
whol(5 boiler plant, and the method of (a)nducting th(‘ expei'iments. 
Com])arative ('xpei inumts with dilleKMit fuels jiiust thiTcfoni be made 
in one and Hk' sanu' ('\ apcjration ])lant. by methods similar to those 
gc'mu’ally em])loy»Ml, as is always done at tin* Kaiserliclu'ii Werft zu 
Wilhelmshaven.’ In ilu' following tabit' tlu' results obtained for the 
evaporative powei-s of ljow('r hhenish Wt'st pbali.in and Aaehen coals 
and bri<|U('tt(js at tlu' latter institution dining the years ISTd-ISSt) are 
shown, the calculated iiksui values together with the highest and 
lowest Hgunxs bi'ing given — 


Mian.l ol ('(ul Irstoi '>y 1 

(/niil (U 


Di.stilrt Ilf ^ 1 1,^111 and iviiid ol 

Ctial. 


M.an kg 

Highest kg. 

Jjowest kg. 

L<)W('i Rhenish \\'( st|)liali i 


1. <'o\l 

21(1 

s in6 

9 277 

6-199 

(a) (!)is c'oiil . 


r>7 

7 512 

8-295 

6-199 

{h) Fat oo.il . 


171 

S 114 

9 277 

6 936 

(r) Non caking and splint c< 

al 

17. 

7 914 

8 517 

7 ‘029 

Aacjieii Wuim distiict (llanni 
splint coal) 

ig and 

1 

S ( ) 1 t 

8 776 

8 582 

Kngland and Scntlainl 


10 

7 -980 

8-560 

6 ‘888 

Lower HluMiish Wcsij>halia , 

II 

RKKa'K 

1 24 

ITKS 

8 645 

1 9 161 

7 030 

Aachen Wuirn distiict 


4 

8 38.3 

1 8-661 

8-155 


From this table it ^\ill be seen that tln^ mean evaj)orativ(! power of the 
Lowei' Rhenish Westphalia bri(|U(*,ttes bxsb'd ((St)‘15 kg.) (‘xceeds that of 
the whole of tlu' coals tested from that district by 0’439 kg., the gas 
coals by I 123 kg. the lat coals by 0 191 kg., and the forge and splint 
coals by 0 732 kg. — a striking testimony in favour of tin; bricpiettes. 

Later, Wilhelmshaven “ experiments have given the following results 

’ See the description of the testing plant and nielliods in Manne-Vnordrtunfjshlatt^ 
Beilage zu No. Ih, 1870 , an<l Z f. //.- a S /F., vol. x\v., 1877, ])p. 64 and 75. 

Z.f IhimjffliihHcl- und Maschineiiioese7iy 1908, No. 12, pp. 112-113 ; and Stahl und 
lt)08, No. 26, p. 899. 
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for tlie evaporative powers of coal l)ri(|uettes from Westphalia and the 
Warm district: — 




■^lo.im produced l*y 1 kf,'. 
ol I5i lijiictto. 

Krie V()fr(4 uinf Uno ilmili 


S 10 

Vidor ... 


.s .S3 

l)ililli!uoei Ticftiaii 


S 02-9 02 

IL'ikulos .... 


H'L2 9 02 

.Siolw'iipliiiK'ten 


S 22 9-19 

N(‘U-I.SfMlo)lIl , 


S ;0) 9 75 

|!n((U( ttes iioiil Ulc WllIMi (il''lll('L 


0 9.3 s ro 


I 


With ri'u^ard to (In' ht^ha\ idiii’ dI coal l)Mi|iit‘ltes in (Ih* fiii', it i.s to 
!)(' r(‘iMark(‘d that \vt‘ll -picpai (‘d l»i i(|ii(‘t tcs inadr with pitch as hindin^^ 
material i^eiiia'all \ i^iiiti' casilv and linin M‘t:;nlarly with a. lively flame 
without erumhlin;^- and ^tynii,^ oil' imich sinoki'. Thm’r hehaviour 
(lep('nds e.s[)('eially on the pi-opeiti('s of the const itmmts, the amount 
and d(‘^o\'c of linmicss of tin* pitch, upon tln' way in wliich the 
l)ri(piett(‘s ar(‘ niad(‘, and upon lli<' shape and si/(‘ of the hri((netteM 
or piec(\s ot hrnpjettes which are chaiyt'd on tin* tire. Jh’iijmittes 
of very splinry inthracite coal- oi cok('-dnst ienite with greater 
diflicultv than thos(‘ piepared lioni coal c()ntainin^ moi’e ^us, and 
are not so stable in th(‘ lire, since (he pitch nn'lls and runs away or 
burns more lapidly than tin; anthracite pailichvs In order to avoiii 
this, it has MOW' lieconie n(*n(‘ral to nii\ anthracite' or coke slack with a 
certaui 'piantity of more hituminous coal, fat('oal or fat-Haminn coal 
hein<^^ tin' best, wdiicli iias at tin* saim time the advantao'i' (jf decnaising 
the amount ol e\p('n.si\ e pitch iiecessaiy Small hri<piettes ionite nioi’c 
easily and buiai more rapidly than lar^t'r ones, since tlu'y expose a 
^n’eater surface Koui^h fractnied snifac<'s are mon* favourabli; to 
ignition than smooth pn'ssed sni’laces Lar^o and nnaliuin-sized 
bricjUettes are conseqiu'iitly, especially at tin* beeinnin^ (jf filing and 
vvlieii rapid steam ecnei.ition is re(|nired, broken into suitable-sizi'd 
pieces (1-1 2 ke; ) betore us(* (se<; abov<', p 7) When the fire is 
tiilly alight lare’e unbroken brnpa'ttes can hi* charged. 

With briipiettes made fioin splint and semi-fat coals it is advi.sable 
not to poke the fin'. On the otln'r hand, it is nc'cessary to stir up tho 
fire now and then wdien tat-coal bimpiettes an* used, because of the 
caking properties of the fat-coal particle, s. Tin* develo[)ment of smoke ^ 
is usually less in the ca.se of bnhjuettes than with the natural coals. 

* idolater’s KnUmler Jar Kuhlcnindastne^ 1904, p 125. 



^ It in attending" to- th^'firoij cai^e ghoald bV^k^n 

toj^jrttie briilne^^ close to the furnace opening ^afc first, when the ' 
e^^^jjj^d using ignition passes tlirougli\he whole of the flame 
aiS8p*^gely co^i^mod. Tl^c development of smoke has been observed - 
carried out by the Kaiserlichen Werft 7M 
Wilhetaj||lMkJjfif^ this is of great imparlance in naval ships. 

■ The pressed coals from the Wurrn district and from Lower Rhcni'sh 
We.stphalia, tested in the pi^riod from l(S74 to October 1880, showed 
that only — 

1 brand of biLjuettes evolved d(ajs(^ black smoke. 

2 - brands „ „ „ semi-dense darlv grey smoke. 

2 „ „ „ „ transpanait gn*.y or brownish smoke. 

6 „ „ „ „ still ]ight(*r grey or brownish smoke. 

' ' 12 „ „ „ „ thin, scarcely visil)le smoko. 

, 4 „ „ „ „ no, or ahnost no, smoke. 

The latter brands ineludiMl biLpn'ttes from tln^ coal boundary of the 
Wurm district. During tin* combustion of nntreahHl (;oals from the 
same sources a not inc<)nsi(l(‘rable dovelopnu'nt of smokt' lasting 8^12 
minutes was observed. This favourable behaviour of good l)ri(juettcs 
can probably be traced to the fact that they are of uniform (bmsity, 
and that the combustioii is promoted by the uniform and slow distilla- 
tion of tlie piteli which .assists ignition.^ Tn this conm^ction coal 
bri(piettes a})p(‘ar to b(‘ spiaaally adapted foi- tlu' riMpiireinents of the 
navy. Clicinical methods for tlui (ixarninatioii of coal bimiuettes have 
been dealt with by M J. Gonstan» and R. Roiigeot in Zurich.'^ Special 
importance is attached to the treatimait with carbon disulphide in 
^ which good pitch is for the most part soluble. In hriipiettes the 
• content of matter soluble in carbon disulphidt', should Ih‘ not less than 
5 per cent., while the content of volatile constituents should be not less 
than Ifi per cent. 

1 Z.f. If.- u. 8./r., vo]. 1., um, 1 *. )l\± 

^ Oluckauf, Kssiai, No, 15, pp. 481 493. 



SECTION II. 


THE BRIQUETTING COALS 
MATERIALS. 

A. BRIQUETTING COALS. 

AryniorniT nil kinds ol’ Conl can lx* ivmknixl anicnakle to briquetting 
by the addition ol a nioi'i' or h'ss suit, able bindni;^' material, only certiiiu 
yari(;ties ai’e briqiU'tled (o nny eonsideiabh* ('\(,(ni(, in jinictico, 

In Lower Kliciiisli Wrsiphalia uliicli is by Far the most important 
. coal-bri(juetlini^ etnitin; oF (Icrmany, I he Follow ini; ^enci’al coiiditioiw 
prevail. 

Since thcia- is nsmally a maikci For lumps and mixed coals oF every 
description, only sn all coals coim* into con''idcration For biTpiettiiig. 

1 (}as*llaminy^ and ^^as <*o,ils ai«‘ iisisl Icjist oF all. 

2 Fat coals conu; next 

n S(!mi-Fal or Fat-llaminix coals arc moi'c frcipicntly used. 

1. Smithy and hard ciials ai'e us(m 1 most oF all 

1 'riu' i;as-tlamini; and ynis coals From the upper ])ortion of tlie 
carboniFerous Foiaiiation in the abo\c <li.strict are di.stinguislied by 
’ special haidiK'.ss aiid cohesion {sre the table <m [). il), th(‘ir degree of; 
cohesion being, on the a\crag(', over 50 jx-r cent The .small coal npt’ 
used for home consumption gmierally linds a good sale in industrial 
and manufacturing undei takings such as brick-kilns, lime-kiln, s, illu- 
luinating gas manufactuix', litc, Fonsisjuently, although the material is 
well adapted to succes.sful briipietting, it is usually only applied under 
Sp'ecnal conditions, namely, as an addition to th(‘ small hard coals. 

■ , , 2 and 8. The fat and semi-fat (;oals are not so coherent, their co- 
tesiou being often under 40 per cent, and the enormons ([uaiitities of 
V stock and dust produced arc For tin* most part coked. Otherwise they 
I 3)ldqUi5ttcd, especially where there is a poor .sale for coke, Th^ 

tised r^a^ies about 20-25 per cent, of the total coal briquetted, 
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rc(juircs the idast addition of hindin^ nuitorial, and yields briquettes of 
the higlusHt calorilic value. 

, 4. The siUithy and hard eoala form the greatest proportion of the 
coals bri(]netted (alK)Ut 70- HO per cent.), and their de^n'(a‘ of coln'sion 
usually falls below 40 per cent. ForriK'rly thciM* was no adcMjuate 
outlet for the slack and dust which were coiiiiniially {jroduced in 
lar^e (juantiiies, and for tla; most part lay in tla^ mining companies’ 
yards as a \^alu(dess wa.sti' pi-o<bict. Tlu‘ introduction of bimpietting 
was a solution of the problem, and was at onc(‘ a])plied to the 
greater part of th(‘S(‘ small coals W'heii this is nor dom; with the 
wlioh' output it has of late Ix'comr possibh' to hui’ii lim‘ coats on a 
special grab' with an undei mirrmit of air (Kmllic/. systcmi of tiring, 
etc.) with advantag(\ 

Tlie result is that a not inconsidei'.abh' part oi the small smithy and 
hard coal is now used at the mine itself and in the neighbouring 
industrial plants for the heating of boihus, etc. In r(‘cent tiim‘S 
another method of utilising (‘sjiecially tin* spliidy ant hracitic coals has 
been discoveri'd, namely, tie* coml)Ustion in so-calhsl giaua'afors with 
the object of prepai'ing a chea]) heating oi‘ powm’ gas (producer gas) 
used directly for driving gas engiiu's which in turn serv e imu'e pai’ticai- 
larly to drivi^ d^uiamos. 

ddiis {‘xtraordinaiily important modca-n (h'velopim'nt has, liowiwei', 
done very little injury to coal bri(|uetting Hai d coal and anthracitic 
slack ai'c only very slightly adapted to biKjm'tting by thems(‘lv('s or 
even with the addition of haid pitch alom* as binding material. Satis- 
factory results can, how(‘\(“i, lx* obtaimal by mixing such mateiials with 
a more or less caking coal, by mixing liim* or some other suitable 
material with the pitch, oi- by using a binding mateiial of (juite a 
dillerent natun*. 

Tn the United States of America sc'veral briipK'tte factories have 
recently been established on tlu* Atlanti(*. (‘oast to deal entirely with 
Pennsylvania anthracite slack with, according to report, the best of 
results. In viewv of tlu* (morinous (piantitii's of tim^ coal and dust pro- 
duced yearly at the Pennsylvania pits by tlu' crushing machinery/ its 
appreciation in vaJm‘ as a n'sult of briipuTting is of the utmost import- 
ance. Coke slack bohaves like anthracite slack. Further information 
on the varii'ties of coal briipietted in the various C(jal districts is given 
in Section XF., “ (x>al-bri(juetting Statistics” 

^ Klose, “ Die Aafheroitnng der Steinkohlen in den Vereiuigten Staaten von Nord- 
anierika/ Z. f. u. ^F., vol. xhi., 1894, p. 111). 
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The Preparation of Coal for Briquetting. gniins 

of coal slack and dust usc<l for hriqm'ttin^f vary from 1 1 or 10 to 0 mm. 
iii size, arc of various sha})cs — almost cubical, laminated, splintery, 
^o’anular, etc. — and arc frcijinaitly more or l(‘ss impure owin^^ to the 
admixture of particles of iiseh'ss stone, such as shale, sandstone, 
bituminous schist, pyrites from the mine, tin* associated strata and 
debris from the coal btsls. 

Small coal of sm^h a natuie is. howex ('i*. not suitabh* for briquetting^, 
but re(piir(‘s a fiirtle'r [)n‘liniinarv \\<‘t or (by [U'cparation which has 
two distinct olijcets in \ icw 

(1) He'inoval of tlu* admixo'd impurities as tar as po.ssible. 

(2) break up of tin* eoarsi* coal [(artich's .-ind eompletii mixing' 
of the tiiu* coal uitli tie* coal dust 

Tin* [irt'jKi rat ion is (‘ithcr carri(‘d out in both dii’cetions when the 
coal smalls -pri'fcrably aft(‘r prc\ lously blowinj^^ away the dust-- are 
tiist washi'd, th(*n dri(‘d, and linally n'duct'd to tlui m-cessary state, of 
di\ision and mixed, or subp'ctrd to tlu* last opi'ration only. Tlu* purer 
the tim; coal u.scil foi- hrhjuct t ln;^^ tin* h'.ss ash then* is in the briquettes 
obtaint'd, and at tin* same turn* t Ik* (‘atei the ealoritie. value and similar 
properties (as already laid down on p. I.') e/ .sr^.) compared with tliose 
of th(! coals Oi' the oili(*i h.and, can*, must la* takmi, particularly with 
the tlii(*st of C(jals, that tie* W(‘t siqiai'ation of tie* inqiui'iticxs, especially 
the pai tides of mine day. doi's not lead to eonsidi'rable dillieulties in 
vn w of th(‘ adhesue ti'iideueies of tin* latter, and h'ad to expense as 
re^aids [>lanb and mainti'iiance which could (*a.sily have bi'cn saved. 
Washinj^^ IS conse((uent ly omitti'd on prineijjh* when the small coal 
contains only a. mod(‘rat(‘ am amt of ash (b/'-K)'/,), and is usually dis- 
continued when the a^h ('(aiteiit is a few jx'i- C(‘nl. hi;(her. However, 
small coals containin;^^ oxt'i 12 pi'i* cent, of ash an* inva,riably subjected 
to a preliminary washin^^ if they are inb'iuh'd for bri(|uettin;.,c 

Jn Kn^dand coal washm).^^ is not ^mnenil, and is carimal out at a few 
plants only. t)idy tlu* pun*r .sorts of riddl(*d coals containing less than 
10 per cent of ash are bri(|udted. 

With regard to the tinene.ss and dt^gree of admixture of the briquet- 
ting coal, it must lx* i-emai‘ked that the pr(*sence of a certain amount of 
dust, di.stributed as uniformly as po.ssible amongst the .somewhat 
coarser grains of coal, is absolutely (*s.s(‘ntial to the production of dense 
strong briquettes; (jii the other hand, coals con.sisting wholly of du.st 
can only be briquetted with a dis[)rop<jrtionatdy larg(; amount of 
binding material. The higher the content of dust the greater the 



coal particleft exposed and the gmlet the amouni of * 
pitch required to ensure solidity. ‘ . ^ ^ ^ , 

Pr0paratiotl of Coals.— In the ordinary wet methods of dretjs- 
, ihj^v^^als broken to below 80 inin. are first sorted into four classes of 
^ •nuts between 80 and 10 mm. and fine coal of below 10 mm. by means . 
rof rocking t/iblo sieves or revolving drum siev(\s. They are then further ' 
worked up on an equal nunil)(‘r of coarse-grain settling machines ; the 
flue coals being treab'd in a fimi-giain settling machine whose com- 
paratively large-irif'shed slcM^t siiwo i.s covered with a .settliTig IkhI 8 to 
. J,0 mm. thick made ol Norwegian granite or (*oar8(‘ slates. In the rear 
portion of every settling machine the settling waliT is depressed and 
allowed to rise again in rapid snec(‘ssion either by a piston driven 
rapidly to and fro iroin an ('cceiitric rod or — in tin' l>auin-Herne 
s^'stem— by a current o( low-pr(‘Ssnre air introduced in a fine stream and 
allowed to escape. I»y this nnsans the i‘(“vei’s(' moliofi is coinmunicab'd 
to the water in the ('arliin* s(‘t.tling tanks on the [)rineipl(^ of the com- 
municating lubes. When (T'vabMl (ho water lifts the bed of felspar or 
'•^late from the sievtc tbrongli which it rushes and wasln^s the impure 
small coal by carrying the light. r particles higlier than the gangue. 
Wlien the watei* (alls th<^ paidicles ol gangm* sink lo\v(U* and lower 
with each stroke* until th(‘y finally fall through the sieve into tlie lower 
settling tanks, whi'rc* th<*y an* i(*inoved by a. w'onn coiiveyoi' or by 
some other means. The* coal particl(*s an* lifted higher and higher with 
each stroke until th<*y reach the surfaci* and an* removed by the over- 
flow of water. 

In the modern llauin ^ .sysb*m of washing, which is alre*ady in use 
•at a number of works, tn'atinent is cirried out in aecoi'daiicei with the 
maxim “First wash, th(*n classify.” The* whoh* of the coal delivtu'ed 
(80 to 0 mm ) ])ef()r(' sorting into nuts and small coal is placed in a 
bed settling machine (dm eii by compre.ssed air) and frevd of gangue. 
Only after this ai'(‘ the wa‘t- washed coals s(q)arat(*d into tin* vai’ious-sized, 
puts and fine coals l)y means of a classifying Tlrum. Tliis procedure ' 
presents many imi)ortant advanlag(*M, which cannot be furtlu*!- discussed 
here, but still leaves something to be desii'cd in n*spect oi the purity of 
the product. As a result, an after-treatment of the fine coal in a special ^ 
sorting machine becomes neco.ss.ary. In well-conducted and careful' ' 
washing it is usually possible to reduce the content of gangue or " - 
ash to below 9 to 5 pei* cent., and in .some cases even lower. The cost 
of washing is about 20 to 30 pfgs. (2.Jd. to 3Jd.) pr ton. \ ^ 

y * Oibickauf, 1902, pp. CGS-UGO, aud plate Ixxxi., tias, 6 aud 7 ^ 




Vi of Washed Coals— WiwKo4 coals' l^equiro a cor 

tarn amount of drying Before the final crushing^ and mixing. Thii;i 
Bften b6 done simply by allowing the coals ^to stand in wooden 
boxes. After twenty-four hours’ standing Hue eoals under 9 irirtt, in 
size will lose 12 to 25 per cent, water. Ff after such treatment the 
moisture content is still 10 to 12 pin* cent., centrifugal tnachinepy can 
be advantageously ap[)li(vl O^r furtluM* drying. 

In the Dortmund Mining Commission district the complete practical 
dehydration of washi'd tin.' coal is now ofti'ii .'[i;Tted in masonry drying 
tow.'i’s built with poek.'ts and jirovided with lilt.'r.s (Scliiiditermanu 
(te Krem.'r, Dortinund), m larg.' iron storag.' /md drying towers 
almost clos.'d lielow and litt.'d with a e.'ntnd tidailar sieve (Baum, 
Herne), in the drying (ow.a-s of (1,.' Ilni.iholdt Kngineering Co. of 
Kalk, or on endl.ss si.'v.* lik.' drying Ix'Hs whicdi trav.'l very slowly 
(Ikium, FFiimlioldt). 

Ihe Kison w’erk.' O.'rlach A (^o ns.' ('ith.'r masonry drying towers 
through which cliain-hand conv.'yois pass, .ir th.'ir recently [latented 
centrifugal drying apparatus,^ for .Ichydrating wash.'d small coals ami 
slinu's. Such an apparatus .amsisls oi an .'nelos.*.! vc'rticai screw caused 
to rotate rapidly. By ni. ans of a Imrizonlal .scivw ihe wot small coal 
is deliv.'re.l on to th.' I..w.'st turn, lliniwii against th.' cover, gradually' 
carried U[)wards Irom aiin to turn, ami .h'livcrcd at the to]), dry. Tho 
lowet part of th.' cov.'r is j.rovi.i.'.l with' si.w.' openings. 

In tins way, as in th.^ e.'utrifngal machim-, u.sed in sugar and salt 
factori.'s, etc., a. la-gv .juautity of th.' wat.'i- i.s thrown out. The 
residual wuit.'i is fuitii.T hrouglit to (*vap(»ration as above, ami removed 
by suction through holes in th.' scivw shaft. To hasten the evapora- 
tion the cov.'r is biult with a .|.)ul,l.) wall so that it can be steam- 
'heated. The material to h.' dried has to travel a long way on the 
spiral in spite of its ra})i.l ino\ vm.'iit. Fn a imrnial a])])aratus of 5 m.- 
in height. I m. in lirea.lth, ami 70 cm h.'tween each turn, the distance 
amounts, to 7<S m. This a.i('<)uately explains the etlicieiicy of drying 
eifected by cei.tnlngalising. Sudi an ap[)aratus will deal with 10 t6us 
perjiour. Further advantages gained are as follows :--ConsiderabIy 
more rapid and lietter dehydration than is obtained with tho drying 
lowers, and at the same time less power is consumed 2 H.Et) and 
ijll depreciation is lower, 

,'^One of the most modern and best organised systems of coal wash-' 
^'briquette factory (at the Hagenbeck Mining Co., built by 
^ Gluckauf, 1002, p. 660, and plate kxxv. lig. 1. 
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Schiicht^^nnann & Kremcr) ia illustrated and described in Section XL, 
“Complete Coal Briquette Manufactories.’' 

B. BINDING MATERIALS.' 

Oeneral . — It has aln^ady betm point'd out in the Introduction that 
a special binding niateriMl is indis[)(*n.sahh' tor the {)reparation of 
bri(piettes on a niannfacturin;^ scab' The bituminous matter in non- 
ant hracitic coals only In'o-ins to soften and form a soit of binding 
material at high b'mperatures As a n'suK,, the pri'ssure must be 
incr(''ased to such aii ('xt<'nt that tie' work becomes unprofitable. 
Any possible: heating of tiu' mass during compressioii by means of 
special ii,pplianc(‘s hauls to other ditlieulties, eg. the prt'ss is strongly 
attacked by the healing arrangn'iiK'nts, and the workers sillier from 
the great laait and the noxious vapours 

Since the very (‘a,i ly days of th<' [)ress('d-coal indusiry a hirge 
number of dillerent materials have' be(*n ap[)lied, or at least proposi^d, 
for bindi'rs ” on till' ('\[)('rimental or manufacturing scab' AlllKJUgh 
coal-tar pitch ) and, after pitch, a, cei'lain kind of resin, have for 

a long time b('('n ix'cognisi'd hy both tln^'ory and practice to Ix' the 
best and most gi'iH'i’aHy adapbiblr and aix', a,s a matter of fact, used 
almost solely (seldom with any addition), the ('llbits to find another 
binding material have* not Ixs'ii aliandoimd iij) to the presi'iit. I’lie 
grounds for this lie princi[)all}’ in tin' pi-ices of pitch and resin, which, 
in spite of quite considerabb' lluctmitions in dilleient yi'ars, always rule 
very high, and at the [iiesi'iit time have; hecomc wry costly. Since the 
economical value of coal bimpn'tting is hugely determined by the 
expenditure on binding materials, tin' .si'arch for a cheaper material 
appears to be ('X[)]ained and justifn'd. 

Moreover, tin' seai’(!h affects the binding mati'rial lor anthracite or 
coke slack, flue dust or on' slinn's, (‘Ic., foi- tin' briipnitting of which 
coal-tar pitch or resin is not suitable without the admixture of other 
materials. 

Binding materials can be <li\ ided into organic and inorganic sub- 
stances and substances of organic or inorganic origin. 

Organic mati'rials po.ssess the great advantagi' that they themselves 
burn and contribute to the heat generated, whilst inorganic materials 
are incombustible, absorb heat, and increase the content of ash. Accord- 
ingly, inorganic substances cannot really be regarded as binding 

‘ Preissig, 1.SS7, p. B9. SU'ger, “ Bmdeinittel fur Jirennstollbriketts,” Z, f. A-, 
1902, p. 311. 
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materials. Tlie fact is, they are used only in sinall quantities as 
additions to organic substances, and recoinincnd tluMUselves because of 
a low price as well as by exercising a useful action in some direction 
or the other. 

In every case the followin;^ is (‘xpected of th(‘ bindiri;^ material : — 

(1) That it pc'niiits of th(‘ prTjwiration of briquettes which conform 
to th(‘ spf'cilications ali‘(‘ady laid down (compaie paj^^es xxv and 4). 

(2) That it can hi* obtaim'd in lai-;^^‘ (|uantiti<‘H of uniform quality 
at such a price that tin* costs of tie* lu'cessary amount, together with 
the costs of ineorjxiraling it, leave a ino<lrrate profit 

With r('gard to ( I ) it is to be n'lnarkisl that, tie; minor pro[)erties of 
the hri([m‘tt(‘s, (\spt‘eially a siaiiew hat highei content of watfU’ or ash, can 
as a rule oidy he takt'ii into ai'coiint on l)n\ in;;, in the cas(' ol industrial 
brifjuettes which ai'e to be* nsisl in th(' neighboin hood of the centres of 
jiioduction without long storage In the following pages the two 
approved organic liinding matei ials, pilch and resin, an* first d(‘alt with, 
especially with ri'gai'd to t heir pi operti(‘s, testing, and application, tlie 
other organic, the inoig.nnc, and compound binding mab'riaks being 
subsc<)Uently more or less shoitly descrihcil 

1. Pitch (l\ brai, tier Das Steinkohlenpech). 

When coal is sulqi ctfd to diy distillation, gas, tar, and ammonia 
liqiioi* an* obtained as distillates, while coke remains as a I’csidue. 
The piich IS ohtaiiK'd from ilu* tar 

(loal tar' {(jonfl roii dc hondh, Hfa iil()}di'nf<'(‘t') is a more or loss 
dai'k-coloun'd, oily, ii.^ually viscous mass of peculiar smell, it consists 
principally of h\ drocarboiis, but contains in addition otlH*r neutral, 
acid, and basic bodies. 

ddie pioportion of the constituents dept'iids on the conqiosition of 
the coal and the cajiiditiijns of the distillation, {larticularly on the 
temperature, mode of action of the h(*at, and the si/a* and shajie of the 
dist dlatioii \ essel. Tar was formerly only obtained as a bye-pi'oduct 
in the manufacture of illuminating gas, the coking of coal, the working 
of certain metallurgical blast-furnaces fed with raw coal, and in the 
manufacture of prodii(a*r, oil, and water gases. 

by far tlie ]arge^t qiiajilitjcs of tar Ijavai always lieon obtained in the 
nmiiufacture of ilhmnnatiiig gas.- 'I'lie flistillate evolved from the retorts 
consists of ammonia lupior, tar, and gas A large part of the tar and ammonia 
liquor condc'iiscs in the trough-shaped ves.sel half tilh*d with water attached to 

‘ Born.stem in Daiiinier’s Ila/idbuch dcr cheiuisthen Teclinulu<jie^ vul. iv,, 1808, p. 130. 

* Ibid.y vol. iv., 1898, p. 230. 
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d^':^der th6 surface of the liq^uid, the remaining tar, carried away from the 
' .itrrtjB by the goaes at SO^-lOO” 0., is colHected in the Coolers (coT)(lojii#or8) and^ 

) the 'fiQrubbers which serve to purify the gas. According to Schultz, of lOO 
paftsof the tar obtained from English coal, there is found about 61 ‘6 per cent: ’ 
^ In the jumps', 11*8 per cent, in the coolers, and 26’8 per cent, in the scrubbers. 

IlT a similar manner tar is obtained in the modern coking plants, such iis^ 
,'thc Otto-Hofi’mann and otlu'r systems, which arc provided with apjiliances for 
y.the ficpanition of the l>ye-produets, tar and ammonia lujiior, and are often 
'" equipped for the further treatment of these materials, such as the preparation 
of the various tar distillates -lien/ol, [)itch, and aminoiiium sul[)hate. The 
manufacture of tliese bye jiroducls has alu'ady attained considerable magnitude 
on Germany, principally in Lower Khenish Westphulia, Upper aiul Lower 
Silesia. 

Blastfurnace tar is locovc'red almost solely in the witst of Scotland, wliere 
bituminous coals (splint coals) are still used direct instead of coke, Tlie tar 
collects chielly in tlie lliu'gas mams. Similarly, tar occuis in producer-gas 
mains and elsewhere. 

The latter sources of tar an^ of (piite soeoudary iniportaiua! eom- 
pared with tlu' two first named Tin* yield of tar depimds upon the 
temperature of distillation as well as u[)on tlu' piopertii's of the coal, 
and is generally gnaiter tin* mote uniform tin* heating and the lower 
■ the tempi'rature. In tlumianufaeture of illuminating gas it amounts 
to bctwei'ii rLf) and t)75 pm* cent, ami in (‘oke manufacture between 
2 and 0 per cent. 

Coal Tar as Binding Material.— It has already been mentioned 
in Section 1. tliat crudi' coal tar has Ixam usi'd as a landing 
material in tlie oldest britjiK'tU' factorit's, yd, it is vm-y little adapted 
for the purpose., siiict* it l>ecomes sticky, softtms too laisily, ami only 
burns with a troublesome development of smoke, accompanied by a 
■peculiarly unpleasant odour Experiments with the obj('ct of making 
briquettes prepared with tar more useful ami adaptable to despatch . 
- by thorough drying have l(*d to no successful results, (*ousC(|Ueutly the 
** practical apiplicatiun of crude tar has for a long lime past been almost 
completely abandoned. According to (\)I(|uhoun,^ it has been used 
■.only as an addition to pitch for the last iiiiudy years in Central 
Frajic'c, where, in distinction to the general practice of using solid 
Jiulvorised pitch {brai) for briquetting, the pitch is used in the liquid 
7 form usually mixed witli lb per cent, crude tar, and in the La (Jhazotl^; 

• Works of the Paris-Lyon Railway with 30 per cent. 

: U Tai’ has, however, gained an extraordinary importance in -jthd 
» Gluckauf, 1894, p. 1796, 




yin atriothc^t way: . it fohnti th(? HtaHing-point 
of ..pitcli, which is the most i^po^-taut and practiwiliy 
- the olaly binding material for the briquetting of coal slack. 

T Pitch is almost wliolly oliUined from coal tar In addition, the 
■' tar obtained from brown coal, |n‘at, or latnininons schist, which forms 
the basis of the mineral ami paratlin-oil indiistric's of Western "Europe, 
must be consitlered as widl as wonil tar, the tai' obtaimal from 
petroleum residues, and so on. On tlie other band, ineia'asing (jUiintiticS 
of pitch have recmitly been obtained li-oin natnnil asphalt (aspiialt 
pitch) in North Amern'a, and .sul[>liit«‘ <’ellnln.s(‘ iiNsidues (cell pitcli) 
in (lermany, all of whieli vaiirtb-s find appli(‘aiion a.s binding mtltcrials. 


(For further inforinalion s(‘(‘ Indow ) 

(Avil-tiir pitch i.s the residiu; hdt attei- distilling tar to a certain 
degree. 4die distillation i.s rihrti'd, altm- pr(\inn.s dehydration, in’ 
cylindrical w longlit-iion distilling ve.sseK, which aiH' heated over an 
opcm tii’C or by tin* introduction ol snjici In atcd steam, ll}' “Iractiona- 
tion," he, slowly raising t he tcnqicratniH* ami intci’riipting the distilla- 
tion at (Otinite teiiip«‘ratni es. gas tai' yields, aee()rding to l\liiek : — 


Up to I to 0 — light oils (h(‘n/,(>l, tolictl, and liomologiu's). 

„ 220 U light, and lu'avy oils (higher liomolognes of hmizol, 

mqihthalene, and earholie acid). 

„ :i\)0 O heavy oils (naphthalene and eaiholie acid). 

1^00 to too C. -- anthracene (with plmnantlireiie and liighia* homo- 
logiK'H of benzol). 


According to Lung(‘ — 

Up to 105 or 1 10’ U - light runnings ('‘light naphtha,” essmice). 
„ „ 210 i\ -light oil 

„ „ 210 U. - carbolic oil (phenol and naphtlialcno). 

„ „ 27t)'’ (’ --li(‘avy oil, 

Al) 0 \'e 270 (J — antlnacmie oil. 


In another factory — 

Up to 105 or 170' U — light oil. 

„ 2d0 U — iiRsliuin oil 

„ „ 270'’ U heavy oil 

Above 270“ (/ — anthi'.ac(!nc oil. 

According to Sadter-Eornemann — 

' First the “ runnings ” with a .specilic* gravity of 0 7H to 0 85. 
, Up to 210^ 0.— light oil „ „ „ (}'8b U) O'HG. 
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From 210® to 400® — heavy oil which siuks in water, and 
Up to 300® C. —creosote oil. 

Fioin 300 to 400' (1 — anthracene oil, 

Coke-oven tar ^nenn-ally o-jves similar results on distillation. Ac- 
cording^ as th(^ distillation is discontinued early (a* late, at a medium 
or hi^li temj)(‘ratuj‘(', one or othe.r of th(‘ following- kinds of ])itch is 
obtained as i*(isidue : — 

Asphalt {hr<u. b<iui(h\ v('ry viscous aftc'r cooling) wIkmi the lijjjht oil is 
evolved and IIk^ distillate lets the deiiMty ol' water, o/' 1. 

Soft pitch (/uY// ycu.'i, \Vnrfii>rr]{) wlicn iihout half the heavy od is removed 
and the distillate lias atlaiiied a densit y of ahoul 1 -0!) 

Semi-soft or medium h.ird [iileh (4/u/ dfiin so-) when (h(‘ heavy oil and the 
first anthracene oil is driven oil and the density of tlu' distillate is 
1-09 to M2 

Hard pitch [hral, see, Ibni/trc/i) when tin' anthiMeene oil is almost com- 
[iletely driven off at IdO" (t At first (|ui((' Inpiid, it is carefully cooh'd 
in th(' ])iteh ch.imlxu' and pono'd into o|)en moulds or vi'ssels where it 
solidifies to a hlacK shinin;.^ mass. 

The following tabh' by Kohh'r^ illustrati's how the inayoiitude of 
the individu.al I'rtictions, or tlu‘ (piantitu's ol iln* various dist ilhiti's and 
rcsiducH, vary with tlu' origin of the tar or co.il and with tlu* nature of 
the distil hation : — 


Anmidiiia iKpiei 
Kirst luiiiiiii^fs . 
Li},;ht oil . 
('iii'bohe oil 
(Ireosotc oil 
Anthracene oil 
I’lteh 
Loss 


(h i Ill.lll 

Tai. 

.South 
(o'lin Ol 
'I'.ir 

NoUh 
(in iiijiii 

T.ii 

I'.ii IS T.ii 

Kn;^'l isli 

T.U ; 

j 

[jondoii 

Tm 

fjoiidon 

Tai. 

Liiiiea- 

shire 

Tai. 

JW, 

per 

pel 

pn rent 

pn 

i,,., 

jin 

pek 

cent,. 

eeiil. 

enit. 

( eiit 

eeiil. 

enit. 

cent. 

... 

2 5 

5 (i 


4-0 

1 6 

2 00 

2-2 


3 0 

2-0 

I 1 8 -2 0 

1 5 

1 ‘5 

1 00 

2 2 

) 8-0 

2 8 

4 r. 


rio 

1 -(VI 

1 10-6 

1 ‘2.5-30 

'l55 

‘1 

15 5 i 

1 21-2(1 

2.., 

11-10 

15 70 

} 

7-0 

8 10 

10 0 

0 5 

S)‘5 10 0 

: 1-0 

1 5 -S 

20 73 

10 9 

50 55 

60‘0 

’ 50 0 

05 00 

1 07-0 , 

00 0 

50 29 

60 '5 


1-0 

1 2 ‘5 


1 1 

1 1 

2-78 

2 00 



The followiii;^^ oemndo^dcal tree*’ shows (liayoaiiimatically ilic 
derivation of the various ttir products as wadi as the uses to which 
they are apfilied. 

The followin*^ table-' sliows how ^neatly tin' production of tar, 
thick tar, and pibdi (h'veloped during tin* yiairs ]!)()3 to 1907 in the 

^ 11. Kohler, SteinkohleNtecr^ Bioslaii, 1893, )». 33 ^ 

2 From a special exhibit at the Dusseldorf Fvhihition, 1902, by the Konig Ludwig 
Milling Co. at Recklinghausen, Lorraine at Bochum, and Friediich der Orosse at Herne. 

^ “ Die Bei'gwerke uml Salmeii des Ohoihergamtshey.irk.s Dortmund in 1907,” 
pp. 9-10 (Appendix to Gluckauf, vol ii., 1908). 
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^ini? bV-prodncts :— - 'f ‘ : 'V 


the ^ing by-pi^ncfcs 


1903. 1904. I 1906. 1 1906. , 1907, 


Dortinuml Mining CommiNSion’rt distiict . 


II 


Mining district :— 

Dortmund II 

,, III 

Ost-Rockhngliiuiscn . 

Witten 

N'ird Hocliutn .... 

Heme 

(lelsenkiielK'n . 

Wattenst'lu id .... 

Ost-K.Hsen 

West E'^sen 

OberlmUHcii .... 

Duisburg ... 

Dortmund Mining ('ominission a distnet 


Pkoouction oi*' 


Uns. 1 

tOllB. 1 

txms. 

tons. ' 


1 .S3, 9 15 1 

188,. 080 j 

241,750 

328,790 

881, 97v 


T 

HICK Tar. 


... 1 

215 1 

530 1 

606 

62?' 


1 

'au -T ncii. 


r>7 

48 

140 

165 

46 

1 110 ' 

3,139 

4,239 

4,628 

4,188 

4/221 

5,305 

0,985 

8,980 

12,t76 

20 

23 

14 

30 

1 

.3,005 

3,007 

3,534 

5,700 

6,920 

2 022 

3 73 5 

4,555 

5,869 

5,878 

1,004 

1,12S 

1,930 

7,781 

10,032 

3,712 

3,723 

5,132 

5,890 

5,698 

H2 

;)1 

02 

102 

171 

2,004 

10,171 

10,581 

13,537 

13,876 

19 

20 

20 

8 

18 

002 

431 

675 

1 


1.3,018 

I 31,(579 

40,773 

1 52,690 

58,888 


The avtiticial asphalt [ircpa 


^ ^ ^ v(| fniiii tar, which Htaiuls in cIq8< 

^relationship to the varieties of pitch (‘inployed. is .scarcely bo good i 
binding iiiaterial. i^htly tin; tru(‘ pitches, from .soft pitch to haid pitclj 


are generally a]>pli(!cl in l)ri(|uctting. 

Nowadays in tar distillation th(‘ tar is hut stddon^ distilled to sof 
or scini-soft pitch, a mort*. usual practici* when a soltcr pitch is rctjuiiei 
being to complete tlu' di.stillation and to mix the residual hard pitcl 
with certain other tar products. According to Lungi*,^ this 8o-calle( 
“leviving of the pitch” is u.snally etlcct'd with the heavy oil 0, 
naphthalene or tiie tar which has been treed ol light oils (asphaltj 
10 to 20 parts of these matiTials being a<ldod to 100 parts pitch 
Tjubricating oil free from anthracene would also appear to bo suitable. 

The preparation of reviveal pitch is carried out by m(3lting the hari 
• pitch with the .selected addition in ve.s.sels heated with superheatei 
steain and provided with double- walled spiral-stirring appliance, o 
by pumping the oil into the hot pitch. 

By varying the composition of the mixture and suitably adjustifij 
the operations it is po.ssible to pi’cpare one or the other variety 0, 
pi^teh, either having the properties of a true soft pitch or medium haw 
' pHchi or to prepare an intermediate product partaking more of thi 
of a hard or soft pitch as required. 

DiS hidmtru det Sieinkohlenteers md AmmoniaJca, Braunschweig, 1886, 
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BRIQUETTES AND BRIQUETTINO. 

Properties and Testing of Pitch. — According to H.ibets, gotKl 
hard pitch lias the following average chemic>al conipo-sition : — 

75*32 j)er cent, carhon. 8*19 per cent, hydrogen, "j =100 00 

16*0() „ „ oxygen. 0*43 „ „ a.sh. j per cent. 

Lnnge state.s that it alway.s contains small (piantities of the least 
volatile constituents of coal-tar oil, such as anthia(‘<'ri(‘, })henanthreiie, 
pyre.ne, chrystme, <'tc., in addition to certain not V('ry well-deliiual sub- 
stances such as bituminous materials, and it may also contain free 
carbon. 

Its sp(;citic gravity lies Indwism 1 275 and 1 28(i It forms a black 
glisteming mass which is way brittle and bu'aks with a coiudioida' 
fi’acture (see above;, tig 5, Nn I I). Tie; dust from hard pitch i‘aus('.saii 
unpleasant bui'iiing of the face* and attacks tJie eyes 

Hard pitch sol tears at 100 and nx'lts betavaMai 200 and 150 (I 

Mealium-liard juteh „ „ 70 -50" „ „ „ 100 „ S0'(\ 

Soft pitch „ „ 40 C „ „ „ 00 (' 

4’he sed'tia- [litelu's ai'»' gem'rallya (hs'pea* black in colour and possess 
i more brilliant lustre' t ban hard pitch, this be-coming more and more 
aronounced as the' softiK'.ss incH-ase's At tlu' same time, the de'leteiious 
dtect on th(' e}’e's de'creases. 

The testing of pitch is usually dii e'cted tow.irds the- eh'ti'rmin.ition of 
{(i) 4di(' di'gree' of baldness and adlicsiv’eiu'ss. 

(A) The softening h'mp<a*ature, 

(c) The iiK'lting-point 

Under certain conditions it is also advisable to dete'rmine' 

(d) Tlu' (]uantily and nature of the residue h'ft on (*oking. 

(c) The chemical properties ami tln' caloritic value 

(a) llaidiu'ss and adliessiveiu'.ss are* dete'rmim'd in a very simple' 
lanner by nie'an.s of a chewing test in which small pie'cc's eif the pitch 
•e brought betwe'cn the tee'th anel the temgue;. 

Ilarel pitch is (|uite' unaHecteel by the' heat eif the iiieaith and remains 
‘ittle ; em clie;vving it is reeluce'el to a peiwele'r with a grating noise. 

Medium-hard pitch is less brittle, gives a little under the; teeth, but 

only be chewed with elitlie'ulty. 

Soft pitch can be; chew*e'el with ea.se. 

With a little practice the adhesive'iieess can bo e'stimated with 
Ificient ae;curaey by means of the abeive tost. It does not depend 
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altogether on the hardness; but appears to be more intimak^ly l)onnd 
up with the quality of the piteh. 

(h) For the accurate determination of tlie softening temperature 
the method applied by Dr Muck in a largt* number of pitch tests at 
tb<' B(H*]ium mining ]al)oralory can he rcH’omnnmdedd 

From the sample of pitch to he ti'sted eylmdiic.il rods, t mm. (liaiiK'tor 
by too mm. lon;jf, \\('re [naqiareil At one (aid 20 mm. uia’e iMait roiiiid and 
fastened ))y means of a nihliri ring to tlm l)nlh of a (liermomelei in Kiich a 
way that tie' long aim was p.aiallel to llie (hei niomctta stfoe Tin' whole was 
then immer.sed in a heakei of w atm- proNwlial with a sliiKa and giadiially 
heated up until the hmg arm of tht' ti'st pioi'c Ixait o\ia 

A sim[)lei method wlmh has been leetaillv appli(‘(| consists in heating a 
sampt' ()f tli(‘ pitch 111 a small. v c^'^(d until thic.ids can be di.iwii from it bj 
means of a thennoinetci 

ddii' sofUaiing (('iiqK'i’attirc will naturally (hqiend \ery laig(d)' on 
the dcgroi' of liardiesss as dclei‘min(‘<l by (he cbcniiig lest. 

(c) An acmirate deteniiiiial ion of llu' nudting -point can ht‘ mad(‘ in 
Lung('’s a[)[iaratu.s by a imdliod which limts con.sidoralih* apjilieation in 
Fi’amae- 

A sheet metal ('^liiah'r caines a (lonzoiital di\idmg wall into which are 
soldeied five t iibes closi'fl at their bottoms Tin' ceiihal tub{' S(‘1\ch for thi' 
introduction of a theriuomcttu, while .samples of giound and sieved jjitch are 
lilaei'd in Ih oiIku foiii both the dust and the c()arse pailicic.s must be 
removed bv sieving focn the samph' to be Ic^bal ddic [iibdi powder is loaded 
with an lion disc and poiiitei of known weight W.itcr is now poured into 
tile cylinder until the tubes an* coveied, and tlu' wlioh' is lieatcai by means ol 
a biiiner until the discs sink into the jubdi, and the tcaupeiatuK' at which tins 
o< ("1 1 s Is noted as the melting point of the j)it< h 

(0) While Mu(d<'^ coiisider.s that the (jUaiitity of Kssidue hd’t by 
pitch on coking is of no inqiortaiKa' in brnpietting, ('oiistam and 
Uougeot ‘ con.suh'r it to Ik' of .soim* iioti*, and .slate' that, it should nevi'r 
CKCcu'd 45 percent d'lu' form and natuie of the cok(' is, however, of 
special impoitance, sinc(‘ Ibisgdvi's a ti iie indicaticui of tin* iiiecliaiiical 
proci'ss taking place wln n tin' brnpjetles preiiaia'd with [litcli are 
licati'd. This mechanical process is exactly tin* saiiu* as that la-ciirring 
vvheii a Idtuniinous coal or similar substance is lieated in such a, manner 
as to uiid(‘igo d('compositi(ui and leave behind a solid resi(lue 

The niateiial concerned -be it coal or pitch— eitln'r bi'conies vmy tlnid 

' F. Muck, “ Ucher die WcrLhe^tiiiiiiiuiig von Teei[)e<h (hi.iij als JhiideiiiiLUd fur 
Bnkctt9”(-^ / 5'-, If ■ V. .S'-//T''<d xxxvii , 18S!), p, 371) 

“ Ikimumfti Ifnndbnch (In rh>,nmrli( n Ti^dinaUxjif’, lst)S, iv. j». 477. 

^ F. Muck, Z.f. JL-, }{ - u. S.-W , v()l. xxxvii,, 1889. 

* Gluckanf, 1!)0|, No. 1.0, p[i 481 103, 



tjqmd nia.<w (as with a' sintering gas eoai) or the fused mslss 
viscous and becomes blown out by the escaping volatile const! tu- 
enls leaving behind a very porous residue (as witli a caking coal). 

■ Very similar phf'noiiK'na arci observt'd with many pitches, mikI 
according to Muck the crumbling of ccutain ])ri(jm‘ttes made from hard 
coals is due to nothing but bursting l)r()uglit alxnit by the inflation of 
the pitch, which only Ixx-onu's ver) viscous after fusion. 

The coking test is earritd out hy tlu' mi'tliod irilrodueed by M\ick^ 
' for the testing of [)it coal. 

1 gram of the iiiu'ly coal is ]>]a(’e<l m a wc'iglu'd platinuni crncible 

(at least 3 cm. high) closed with a tightly fitting lid and he.ited over a simple 
buiiaen llamo (IS cm liigh) until no more volatile constituents issue from 
between the lid and the etueihle. Aflei cooling the cnicihlc is again wi'ighed, 
and the weiglit of the ri'sidue n'piesents llir coke 

In tile following talile are aeenimilateil (In' re.snlts of pitch tests 
carried out by l)i* 1^1 mdv in the Ihadnim lalioratory. Almost the whole 
of the samples ws'i'i' (dit, lined fioni \Vest[)halian hi-iqnetti' factories, and 
were representative of those \arielies of jiiteh in aidaial use, or intended 
for us(‘ in the district. The n'siilts are arranged as far as jiossihle in 
the order of the softening tcmperaturi'.s. 


No. 

Dl'gICO o[ If.llil- 

lic^s iis d(‘t('i - 

Snllctlltlg 

T('iii[ii'ja 

Kfsi. 

ni- im (Oik mg 

( >tigni of the 

aiiiK'ii 1)\ tlif 
“ (.'licNsnig Test ” 

tine 

■’< t 

10 r O'lit. 

N.itiiii 

Pin lies Le.sted. 


] 

Ikud 

111) 

o.s 00 

Nol pulled 

T lie ji Itches 

2* 

Very liiud 

0\(>1 TOO 

0() 09 

.\ppllellll} pll(!(‘(i 

lu.uked * wen- 

3* 

Haul 

100 

36 6 1 

lOllled 

blast • liiui.aee 

4* 

Idurl) leu'll 

.^0 

38 3 ! 


]iit('heb, while 

b* 

ni-,vi 

3j !il 

,, 

dll' lonianidei 

G* 

Mciiiinii salt 

.00 

32 9‘: 

Sllileled 

weie (I'oin gas 

7 

50 

O.s .^9 

t.iis oi (like- 

8* 

Hard 

.00 

30-49 

I'ulk'd 

oveii t.u,s 

a 

K'luly hard 

1.0-17 

47 ‘27 

SlllleM'd 


10 

Mcilnuii hail] 

47 

38 OO 



11 

,, .si)lL 1 

46 

45-40 

,, 


12 

»> t) 

10 

46 98 

,, 


13 

,, ,, 

42 10 

51-19 

,, 


14 

Sufr 

10 IJ 

1 47-36 

,, 


16 

Vi’iy soft 

42 1 

j 33-71 

,, 


16 

Faiily suit 

43 ■ 1 

37 01 



17 

■13 

49 75 



18 

M M 

36-38 { 

.33 42 

II 


19 

AIciJiLim soil- 

36 

41 31 

>) 


20 

Veiy soli 

30 

43 92 

II 


21 

M t) 

30 

04 97 

, , 


22 

M T' 

33 

40-33 ' 

, j 


23* 

Sofl 

32 

30-22 

Pulled 


24 

Vi'iy soft { 

31 

1 33-97 

Slliteicd 



MwekyChemie der Stevilohkn (’iud cd,, Leipzig, 1891), also Daumier’s Ilandbooki p. 54. ; 



••'Fjroife this table it appears that towards tlur end of 1880 , soft aud 
-^edium-soft „ pitches were preferred at the Westplialian l)ru]uette 
.factories. Further, the whole of tlu‘S(‘ pitches, with the siii»,do excep- 
i tion of'^No. 28 , gave a sintered residue on coking, whereas almost 
■ the whole of the hard pitclujs, along with soft pitch No. 28 ,, gave 
puffed residues. The striking fact t]i;d all th(‘ ])iteht's with a putfed 
residue were hlast-furihUM' [)itchcs is also of eonsidc'rahhi iinportaneo. 
Tliese pitches originated from deposits in the gas-mains of coal-fired 
metallurgical furiiaet's, and must tln'O'fon' Ix' of (juiti; a ditlerent 
natures from tlu' i^as- oi- eok(‘ oven tar [liteli. 

Ill his riMiiarks on tla* (ahh* Muck ealhal special attention to the 
fact that brifjuettes which W(‘re di-signated hy th(‘ piodiieau’s as “not 
standing w('ll in thi‘ tir(' ’ had Imm-ii produced with pit(‘h(*s which in 
evtiry case had given a pulled coking r(‘sidue, while on tlu; other hand 
tlu! good brii|Ueti(‘s bad been produced ('\eliisi\'ely from pitebes which 
gave a sinbaa'd residue and onginabsl from ga,s- or coke* oviai tar. 

On the whohu I h(' sam[)lesof pitch of a[)pra>\im,-it(‘ly eipial softening 
tenipeiatures show <|uite eoiisideiahlc variations with ri'gard to tlieir 
degna; of hardness and the (juantity of H'skIik' hd’t on eoking. This 
can well be aseiibe(l to Hit' ililleri'nl soinees of Hk' pitch (from gas- or 
coke-oven tar) or of tlu; materials iisetl for re\i\ing 

From what has alre.idy betui said, baekt'd iij) by the nvsults of 
recent tests and piaelieal e\[)('riene(‘, the muedi-tliseiissrd (|n('stion as to 
which varit'ty (jf pitch is tJu* best lor bri(|Uett ing liiids its solution in 
tlm reply that sinb ring pitch is bt'ttt'i than a [inlled |)ilel), and there- 
fore that gas- or coke-oven tar-[)itcl) [lossesse- decided advantages over ^ 
blast-furnace pitch. 

With legard to harditt'ss, softening tt'iiiperatiiK*, ami adlu'siyeneRS, ^ 
current practiet' in many eouiil i les. ami more pai tieiilarly in (lennany- 
and England, has (letei miiK'd on tlu' use oi iiu'diiim-sol't or soft pitch 
softening at temperatures between 70 “ and 40 “ (' ritch .softening at 
lower temperatui'es (down to 80 ' (J.) is, on account of dilliculties in 
transport and ]nil\ ei ising, only applied in the cooler .season.s, when it 
is called “winter pitch”, ni it may he mixed with tlie coal in the 
molten state. 

In warmer climates, and especially in France, Ik'lgiuni, Hungary, . 
airid Hong-Kong, hard pilch has been almost exclusively applied since”.; 
Ihe seventies. • 

y ^The softer pitches possess the following advantages over the hardef - 
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1. Much less (lust is produced during crushiii}^. 

2. Tli(? dust does not produce the kuiiic deleteneus effects 

3. A mucli siiiidlcr (puiutity of heat is required to soften llie material 

suiliciimtly to [iroduci* a plastic mixture of the coal and pitcli. 

The pi'icc of the pitidi can also become a deiermitiiii^^ factor in the 
seh'ction, so that a soim^what less adhesive pitch wliieh will work well 
can be appliisl if it can b(‘ obtaimsl at a h>w ])ric(‘. 

(c) With re^jard to tiie claanical Is'liaviour, Constaiii .and Kou^o'ot ^ 
state that the solubility in carbon disulphide is of tlu' (ri-(.ai('st impoi’t- 
ance. It should Ix' not less than 70 [xa- cent. Kui ther, the hydi‘o;;en 
content of a ^n)od pitidi must not. rise -nvi'i* 5 per cent., and tlu* calorilic 
value should Ix' not h'ss than .SooO c.als. 

Amount of Pitch added. — l^siny^ pitch alone as the bond, tlu^ 
amount uMpiired to (‘Hect a, oixxl and l;istin^ aillK'sion Ix'tween tla^ 
partich'S of coal varii's bid waa-n o and 10 [xa- (xait and usually IxdAveeii 
0*.") and 0 pm’ (amt. This means that Ob to!) parts of jiiteh must lx', 
added to 0)15 to 01 ji.ait.s of tin' (a)al to lx.' hri<jUett('d. (h'uerally 
speaking, tin' pitch .'nldition l)('(a)nn's ^^ri'ater 

as the h.irdiiess of tin' coal mcieasi's, as the admi\tur(' of the coal and pitch 
as tin' pro[)ortion of coal dust mco'ases, hccomcs mon' ineanlar, and 
us the moisture' in tlu' coal increases, ,is the compression pit'ssnie decrease's. 

These (‘onditioiis ha\e' alre'ady Ix'en re'fena'el to above' in their 
proper plaees. At this j)oint it is only nece'ssary to make special 
referenee to the fact that coal slimes from ('laiifyiiio pits, which ])y 
tliemselves would re'ejuire an addition ot at least 20 per ce'nt. of pitch 
in order to attain sullieie'iit strength, can only lx' himpie'tte'el in ad- 
mixture with well-elrie'd small coal. 

llriejiK'ttin^^ mate'rial of normal e'omposition r(‘e|uii(‘s an addition 
of nut more than 0 per ee'iit oi pitch in orde'i- to attain its full stre'ii^th, 
which is not mate'riall}’ aeleh'd to hy furthe'r additions With h'Ss than 
5 per ce'iit of pitch, consolidation of the' small emul cannot as a rule 
be ubtaine'd. 

The following iigure's .sliow tlie average amounts of pitch added in 
the various countries and districts - 


England . • . 8 1 > 1 0 per cent. 

Continent of Knropc 5 ,1) ,, 

Northern France and 

Belgium . . (F.b to 8 per cent 

Lower Itliemsh Wb'st 

phalia . . 6’5 „ 8 per cent 


Saxony . . .5 to 7 per cent, 

bower Silesia . . G 5 ,, 7 ,, 

Upper Silesia . . G 7 ,, 9 ,, 

Hungary (Funfkirchen) 6 ,, 7 ,, 

Eastern Asia(lloiig-Koiig) 9 


» Gluckaiif, 1906, No. 15, pp. 481-493. 
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Cost of Pitch. — Pitch is a relatively dear material. Its (T^st to the 
bri(jiietto factories in tin* di.strici of the Dortiiniiid Hoard of Minos 
amounted to hidwivn dO and 58 marks per ion for the years 1891* 
190.‘k even witli the lar^n^ amounts di'alt witli hy tin* Dortuiund 
Hri(jUett(‘ Sc'llin^^ Ai^enr'v Sincr IS!)! tlm duti(‘S of this Agency in- 
cliuh'd tin* provision o| its laetorics with tin' necessary and continually 
increasin^^ amounts ot Ind^hopiality pitch as pnnetually and as clit'aply 
as possilile 

Th(' table below i^ivi's a leview of tin' t<ital biitnu'tte sales of the 
whoh' ol the eoinpanies theijuantit\ oj j)iteh bought by the Aeiuicy, 
ih(' amount of money p.aid for tins material, and the appioximati' pi'ice 
pel- ton and also tb(‘ aver.in(‘ sellnii^r priet' pel ion of bi-i([U('tles in the 
y('ars named 
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Acconbiig t-) till- uoily of the Doitiiiimd Iheiuctto Srllino Agency in 

(ihick.'Uil See al^'O (he tahlts on t he nui put of loalatrl Ihe t ion of c(jke and 

l)n([iiette8 in tlie Diutinnnd de4in I, and .iKo the cuives showing tin* principal I'e.iulta 
ol the work of the Ageiic) in Section il 

Amono others, the followin;^ facts can he dedueisl from the table • — 
In the interval lie! ween |8!)2 and 1!)0'2, in which the sales of 
biii|uettes^ increased liom 558,075 tons to I ,t)lf),2 1 5 tons, tlu; amount 
of pitch u.secl hy tlu' works increa.si'd from 40,0‘U tons to 112,795 tons, 
i.e.‘ the amount ns(;(l lias heeii almost trehb'd. WdiiLsi, however, the 
briquette sales in 1002 (i,()i0,2i5 tons) as compared with the previous 
‘ The bnipiette sale^ do not dillei inalenally from the (piantily made 




yw, rons; had incrcafted by 4f),28J tonS, or about S .per/ 

o6nt, tho amount of pitch used was 41()1 tons, or IV56 ^er cent, lower. 
Further, the hrirpicttii sales for the year 1908 (1,780,890 t<jns) showed 
an increase of 170,175 tons (e<pial to 10-57 per cent.) as compared witti 
190 * 2 , while* till' amount of pitch used ( 1 18,928 tons as against 112,795 
tons) only incieiisnl by 1 128 tons, eipial to 1 pm- emit 

These important, facts can he ('Xjilaincd as follows- — 

1. That under till' pies^nre of tlio Inyli [nice of jiiti-li the lllienish W est- 

ph'diati 111 niiif.ietui cm li;i\c lionicd to inipioM' tin* iiu-tliods 

of workniy so as to pinimt the use ol a sni.illcr amount oi pitch. 

2. ^riiat many of tlie works lia\c cconoiinscd ))\ suhs( il iitm^' a poition ot tho 

pitch iiy icsm oi some other hmdniy niatciial (see heiow). 

Tile tahle also shows how the yeaily cost of jiitch has reached 
the enormous amount of o\ei h million mark.s. it shows that the 
price of [litcli has been subject to eonsidm.ilile vanatioiis durin;^^ the 
period from tSlM to 1!K)8, c.//. iii the short spaci* of time from the 
bef,,dnnin<r of 1 8})!) to (he end of 1900 tin- price of this material rose 
from' 82 to 84 marks pm- ton, an inmeasi- of about 27 .8 pe|- I'ent., while 
in the same pmiod the pi-oem-ds from the sah- of the hi lipiettes only 
rose from 10 bb to 12 27 maiks [x-r ton, an increase of only 15’1 j)er 
cent. 

The year l!)(l8 showed still less satisfaetoiy results,’ sinei* pitch 
rapidly rose to a price it had .seari'ely e\ i-r reached liefore ( foi a time 
it reached 74-75 M jier ton, tree at works), and remained at an extra- 
ordinarily hii^h fi^^ure until the (-ml of (he year. At the same tinu' 
the avera.^U' [iroeeeds from tin' snh' of the biitpidtes fell fi-om 12 20 M. 
in 1902 to I r47 M , a demease of b [ii-r ci'iit. 

The cause of (Ins enormous increase m price was a sudden si-arcity 
of pitch in Knylaiid, hitlimto (lu* principal source of siipjily, which 
coincided with an enormous iiiereasi' of the hriipu'tte productiims of 
Germany, France, and Ik-Icium In the Dortmund district, however, 
under the ‘^uidanci; of the Ks.si-n Foal Syndicate, which took over tho 
Briipiette Selling A^i'iicy after 1908, success was attained in ri'iidering 
tlie industry independent of the Fnglish pitch market. In the few 
years immediately previous to this time the production of tar as a bye.- 
product of the local coking industry was so increased that the corre- 
sponding rise in tho amonnt of coke-oven tar-pitch obtained made it 
possible to cover the requirements of the local briquette factories, with 
the result that the price of pitch autumatically fell to its normal leVeB j: 

’ Qliickauf, 1904, pp. 346-346. 




ilio cost of pitch ' (f.o.r! at the factory) amounted to ; — 



1904. 

1005. 

100t>. 

1907. 

... 

M 

M. 

M. 

M. 

At the heginintig of the year. 

f)0 

41 

40 -.hO 

40'50 

89 

At tho end of the year . 

4') 

138 .>0 

4 0 50 


. Duriii^^ the above pt'riod tin* whole ol’ the pitch re(|iiireinonts of 
the briipadie bicioiies <*i‘ tie' disliiet (.>ver IST.OOO tons in 1S)()7) were 
covered by thi* local pioduetioii 

Upper and Unvei' Isd«‘sia ai’t* catered lor by tlu' b_^ ('-j)iodu(,t^ it"' 
C( 3 \'ei'y C()l\ini^ plants ol Upjier .Sdesia In 1!H)7 tin* pi'K'C ul [)itch in 
this area was dd do inark^ ])«‘r ton, free at works. 

II. Resin. 

It has already b(*en p(»inted out on p 4t) that sin(‘e tin* nineties 
many of the Lower l\henish-\Vest phalian bimpiette factories have 
u.simI a (M'rtain amount of lesin with tin' pitch as bindin;,^ material, 
particularly in times when the piiei' ol pitch w.as hij,^h “ Kesin fotiiis 
the distillation resnlue, of the pioduction ol turpmitim' Irotn the 
A.merican piues oas//’o//s and 1 It is haid, biittle^ 

dark-brow'uish coloured mateiial which breaks with a (‘oiichoidal 
fractuia' and is t I'ansp.arent only at the (slm's {s(M', li^^ 5, ]So. 12, p. 8). 
Its S[)eeifie ^^n'aNit V av('ia^es 1 1, and its melt/mj;-]i()int lies at about 
l20 (' ('onsnlim 4 m.unly of h\ droc.ii boiis, ivsin, like pitch, has a 
very hii^di caloiilic value. It is, howevm-, mmdi mon; easily i^mited 
than liard pitch, and cannot bi‘ added to tin* hi i.juettin^r coal in pro- 
cesses usin^ a heating o\'en with diiect tiling, lor fe.ar ol tires. 

Ivesin reipiires to be vaa-y limdy powaleind, its dust is viuy apt 
to cause inliammation ol the throat. 

Althouy^h it ])oss('ss(?s a hi^hei’ adh(‘siv(‘ powei than pitch, resin 
cannot be us(m1 b\’ it sell as a bindinj,^ mateiial i he (oal biicks and 
bri(iUeUes made at tin' kaber^r niine at Sti'cle/ with resin as tJn‘ solo 
binding material showed \eiy little strength and .soon fell to pieces 
in the lirts As soon as this occuried tin' I'esiu rajiidly buiaicd away 
lind left belnnd the not veiy readily combustible small coal. This 
Crmiibling in the liie is <piite in accajriJance with the fact that in a 
platinum crucible resin gives a imlled coking residue, and it is .to 
this eXpan.sion that the bursting of the briijuette is due. 

Further experiments have proved that resin can only be applied 

'/Cy, Section XI. : “ Coiismiiptiun of BrujiioLting Coal and Pitch.” 

OlUckftuf, 1894, p. 1642. • 2.f. U.- H.- u. XdU., vol. xlii., 1894, pp. 238-236. 
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in v<‘ry sinull <juaiitities as an t(» pitcli, wlncli niatrrial rannofc 

Im; (]is[>t'nH(‘(l with as tin' principal binding material. The I'esin is 
at h'ii.st twice as dear as the [)itch, hut in spite of this an economic 
advanta^n* can he ohtaimsi hy its use on account of its ^^reater binding 
power making tin* use of a smaller amoimt possihh* 

Assuming tliat in the sole \is(‘ of pitch an addition of 7 cent, 
of th(‘ bri(|ueUing mass is lu'cessary, then by tic* use of a mi\tur(\ I 
per (suit [)i((di plus i pm c(‘nt. of I'osin will gi\ t he s.iiik' bindiiip^ ellect. 

At a pi ice of b) M j)rr ton for tlu' jutch and SO M per ton foi the 
rtisin, frtM! at works, the cost of th<‘ binding mateiial per ton in the* 
two cases works out as follows 

(<0 using jiitch alone ^ 

n i I f X to I- 1 X SO 

{ft) using pitch f iTsin '2 t M . 

HO that in easi' ( /») a sa\ing (»f ft) pf jier ton ol hi Kpicttes is (‘trecttsl. 
If the yeail_\ output is 00,000 tons, foi (‘\amph‘, tie* eciinomy obtaimsl 
amounts to I 2,000 mai ks 

IJy the a[»plicat ion of pitch at Oo M pin ton and resin at SO M. the 
economy etlected by using the abo\(“ mixture is only d pf p('r [on, or 
1500 marks ])»'! annum, wlnlr w n h pitch at -10 M and k'Mii at S5 M. 
per ton then' is a loss (»f about 5 pf pm ton of bimpiettes piodiiced. 

At many brupK'ttc' fact(»ii('s irsults c.uniol. bt‘ obt.iiiu'd with 4 
[XM* (‘('lit jiitcli and 1 pri emit r’f'sin , in theso cases it is much more 
usual to ('inploy 5 pm- cent pitch ami I oi 0 5 per (-eiit of resin 
according to the ^[xs'ial cii cumstances 

In mod, as a I't'sult of a scaicity of jiitch and the coinx'ipK'iit 
oxtraordinaiy high jirici' of this material, the use of resin considerably 
increasi'd in tlu' Dortmund district and reaclu'd 5000 tons Wdih the 
return of pitch to its noimal juice the use of n'sin again disajjpix-ired 
For th(' tiim* the lu'cessary amount of resin wuis obtained by the 
BriijUette Selling Agency in barrels of 120 kgs fiom North Aimu'ica. 

III. Other Organic Binding Materials. 

In addition to the abo\ e-mentiom'd mat('rials, many otlier organic 
substances havi' been (‘X^H'rinu'iited w ith or proposi'd as bonds, either 
alone or in admixture with inorganic products. However, most of 
them have provi-d unsuitable on some gri^iunds or other, and only very 
few of them have ever been applic'd on a working scale. It is never- 
theless (juite po.ssible that a few of the more recently proposed materials 
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luvvo Tint Ix^cTi anti that tlioy may hi* callrd upon to 

play a curtain part in tin* future thiVtdojtnumt of the industry. 

Of such or^^anie suhstances only tlu* followin^^ will hv reco^nist'd 
her(‘ : — 

Naplitli.ileiie. i Wjiic Kts roiiluo.^. j ('ell pitcl), 

a^'pli.iU pitch histillei^’ u i^t(' ■ SilL of nsiu acids. 

Ih i'»\\ 11 coals ! Molas'^t’s I Mluiniiiiati's ami tannic 

IN'I loh'iiiii 1 ( sl(lllc^. ( 'aiiiehccii moss. I acid or tannin^ 

Staicli pa^tc. I I'apci pulp (<'clliilo,sc) j lupiois. 

Mai/c meal. I Sulphite cellulose lapioi . ' 

Naphthalene. 'I'lns (ai piodiiet foims m the solid st.iti' yi'llow 
J)lat<‘S Heeelltly it has l>een piopnstsl hy r.ns>, to use it ;is a suh- 
slituto for jiitclr espeinally in I'ases uheie it is desiied t(i hriijindti* 
moist coal without sp(>cial diNiiiLf So fat as is known, the oxpi'i'i- 
nieiital hi'iipiettes pioduced ha\<' had onl\’ a vei\ low stieiictli 

Asphalt and Asphalt Pitch.— Asphalt is \ei-y closely alliml, and pns- 
si'ssi'.s siiiiilai propel I ies to eoal-tai pihdi.atnl has als«» hmai su;^L;ested as ti 
1)1 i<piet liiii: Hied 111 III ( ietiei ally.how e \ (‘I , and pat I iciilai 1 \’ iii fan o[)t‘, 1 he 
nialmialis I'ai (oo(‘ostl\ and finds nnieli tiioro snitahh- applieal ion, snch 
as 111 load < oimi 1 net n>ti thily in eeitain <t\eisea e(Miiiliies whoi’(‘ the. 
iiiati‘Mal Is not so seaicr, smdi as for example, ( 'aliloi iiia, is asplialt, or 
))('tter st ill the pit eh \\ liudl is del i\ ed 1 1 olil it , Used in Coal h) iiplel till^^ 

Brown Coals. '’’Ik* com ju esse »n ol coal shu-k w it h eai t liy hi own coal 
isflealt with in .111 appendix to Part 1 1 ( r»ri(|nej t in;^ of Ih-own ( 'oals) iind('r 
tile headillp^ " Pi op.iiat ion of .Mixed Pt i(piettes of Pit and Proun ( 'oals ^ 
Petroleum Residues. -True pidioleum 01 na|)h(ha is not suitable 
as Mich foi a hiiidiii^ iiialeiial and 1 in 1 hei luoi e it is too cost I 3 '. Un(](*r 

Ciutain coikIiIioii'-, hou (‘\ el , ( he lesidiies ot petioleuiii distillaiimi can 
render ^^mod sei \ lee 

Aftei (he fractional dmtillation of the various li^lit volatile eon- 
stiiuents u[) to . *]()() tht'ie 1 emains ill t h(‘ distillati<in still a visemis, 

dark creeii to hlaek mass (ealled astatki hy the Kussians, ami masnt 
hy till' dhirtars) which is often ii.sed in the n';^oons of the Pakn oil- 
fields and in Noilh Ameiica foi liinm pni[)oses in steamships, loco- 
motives, and in iiidustiial installations 

A portion of this lesuliie is, however snhjeeted to further distilla- 
tion and the prodiicls, after pm ilieatioii, form iiiinmal luhiieatin^^ oils 
of great value. If the piocess is not carried too tar, the residue is 
maintained in a plastic state, in which condition it linds application in 
the manufacture of black varnishes, and in some places it is used as a 
binding material in the hriijuettiiig industry. 



mixixjg Russian anthracite dust with naphtha residues; hnquettes 
?wtilch have an evaporative power of 97 and burn with an almost 
, complete a])sence of smoke are obtained.^ 

. In various Asiatic p!ac(!s very favourable results have been obtained 
^‘vdth Sumatra li'sidues^ In Western Europe coal bricpietting with 
petroleum ^(^si(]ues is principally carried on at St Etienne'’ by a com- 
pany which also ]jroduc(‘s ])etroleum bri(juettt‘s from p(‘troloum without 
tlie addition of coal, by a sort of saponification process. These 
bri<jU(‘.ttes shoidd hav(‘ a ealoiific value (jf !)00f) cnls. 

Starch Pasted Wine Lees Residues, and Brewers' Waste.-''— 'Plie 

great binding powei ol starcli paste led to its use as a substitute; for 
pitch on an expeiimental scale a V('iy long time ago Keciuitly the 

preparation ot hiiijuetles with stari-li pasti* and watt'f or lime and 

magnesia has lusui I'ecomun'ndtMl by Ik I turnout du Voilel of Abuuel 
and also by L(‘e ot London Elour, ground oil cak('s, potato meal, 

and all organic faritiaci'ous matei ials, particidai ly spoiled flour, can be 

used lor starch Apait li'om spoih'd flour, which is ch('a[) enough but 
is only obtained on ran* occasions and can hardly tlierefoie be takmi 
;into account, there an; other moi'e or less valuable materials of which 
better use can be made in otlu'r dirc'ctions, whose use in sutlicicmt 
(|Uantitic'S would bi'ing about, ielati\t‘ly high costs, 'this applies to the 
wine le(‘s residui's and the rc'sidues from distilleries and breweries 
such as have Ixam usimI by 11. Zippel of Zwickau. 

Carragheen Moss or Pearl Moss.'*— 'rhis is a xarit-ty of seawasal 
occurring on the Atlantic coasts, moi'e especially on islamls. ( )n boiling 
■with about 25 to ']() times its volume of water it yields a gidatinous 
mass po.ssessing go(Kl binding propiatu's. Although repeatedly intro- 
duced into practice, this binding matmial has not been able to maintain 
its ])osition, sima' it cannot be obtained at a suflieimitly low^ price, and 
further, tlu‘ briiiindtes piodmaal with it an- not capable of resisting 
the inlluences of w'eatlun'ing. 

Molasses.^ — Although, on account of th(‘ content of sugar and 
gummy compounds, an addition of only I to 5 per cent, of the molasses 
obtained in sugar refining is snllicient to act as bond, this material has 
not proved vm'y satisfaetory for tlu' purpose, since- bri([Uettes made 
with molasses can carry no water and must therefore be completely' 

y * According to Roux, Oestr ch T.-ZUj , Jan. 1, 1002. 

* Qlackanf, 1897, p. 472. tlluckauf, 1902, ]». 705. 

< Preissig, p. 86, and Steger, Z. f. li.-y //.- u. 1902, pp. 313-314. 

' * Steger, ikd ® p. 86. ’ Preiseig, p, 87, and Steger, p. 



they are stored or sliippcd. the utility of molasses isjnot 
^^rially increased by the addition of linseed oil or burnt chalk. 

Paper Pulp (Cellulose).^ -This mattaial is mad(' from wcxxiy Hbro 
and is much too costly for t)i(‘ purposes of briijiK'ttiii^^ Ex[)criments 
made by C. Hilts at ilie Nt'U-Laurwei^^ mim' at Kohlseheid )iav<‘ shown 
that the hri<|U('tt(\s produeisl ('ven after tlu' most careful dryin^^ are 
not/stal»l(‘ a^^ainst ilu* inlliK'iicrs of moist urt'. 

Sulphite Cellulose Liquors (Cellulose Waste).’ d'lu' liipiors of 
sulphitr (‘('llulose factorit's, foimnly a trouhh'sonie waste product 
whost' introdiictiofi into tlm rivcis hs) to many disad\'an(ai,n*s, have 
Ixaai the stai tiiiLt l»"iot of various nior(' or less valualile briquetting^ 
matei'ials. Ai'cordin^j; to Mitselim lieh, a mateii.il somewli.if, similar to 
;rum arable in adbesi\'c piop(‘i-ti(‘s ean be obl.aintd iVom sulphite cellu- 
lose li(|Uors in the follow manner. — 

“The li(junr m tn .itnl uilli lim** inilil il is \ery fMiiitly alkaliiu' or with 
clialk until It IS [iract I(m 11 \ iirii(i,il. In this u.'iy e.ilciuiii sulphite is eausisl to 
He pa rate' out. The liquor is {lien luliodiieed into an osmosis ap[)ar:ituH. The 
li(|Uid llowni;; from I lie apjiai.il us can les w it li it most o| I lie inoi !j;ame materialH, 
fermi'iitable boilies, etc, while the residual mal(ri.il eoiitnins the real adhesive 
substances in eombm.itiori with lime Tins is loMted with sodium carbonate 
until the pioeipitatioii of tie' iMhmim e;iil)onat(‘ is eompicle ” 

The dai k-(‘oloured sodium eompound obtaiiieil in t bis w'ay forms a 
very nood adliesixe Hiibstaiieo wliieli does not absorb moist nn* and etin 
ho obtained at a very low ('ost The brnpietti's made with it should 
tlnu-efore show veiy little teiideney to enimble. 

A still eheajH'r binding material, prejrared by another im'tbod of 
MiUsclierlieb s ' and eonsistinit of compounds of tin' oi<^aiiie siibstatici'H 
of tile Hiil[bit(‘ cellulose liquors with lim(\ also po.sses,ses eonsidm-able 
adhesiveness. However', it jiroduei'S briquettes wliieli eoidaiu a ;^o'(‘ater 
proportion of ash and a eoi'iespondin;tly ealorilie, value, 

ddie rcmainiiii^^ jiropei I tes are very similar t,o tliosi* of tin* briipiettoH 
made with the sodium compound. The tendency to ab.soi'b moisture is 
only very sli^^dit. 

C. Fiedler of .Munich [rroposes to make biiipuTtes with the aid of 
a mixture of unconciintrateii Md[)lii((‘ liqiioi's, lime, and blood, which 
possess adhesive pioperties in a veiy Inch de^o'<*e. Tln^ most suitable 
mixture is as follows.— 

87 per cent, small coal. i '2 per cent lilood. 

10 ,, sulphite eelliilu.se liquors. | 1 ,, lime. 

* Preissig, p. 87, and Steger, Z.f. li.-, II - a. S , 11)02, ]>. .’114. 

~ * Steger, ilnd,, p. 631. ^ SUiger, Z /. Z-, II.- u. Z-f/'., 1002, p. 315. 
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The lime prevents the decomposition of the albumen in the blood. 
Complete dryin;^ of the l)ri<juettes cannot be dispensed ^ith. 

Accoidin^^ to K. Pollaezek* of Hudapesth tlie li^piors sliould be 
mixed witfi a little lina.' of nia<^n(‘.sia befon; any pinliininary con- 
centration. The most satisfaeloiy mixture is said to he — I part 
li()Uor, T) paits small eoal, ami 1 p(‘r cent of <juicklim(‘. IhwjiK'ttes 
pn^jiarcd in this way rtsunir to hr diir(l so that thr hi'at saved 
hy omittin;^ th(‘ (wapoiation of the iKpiors must suhsiMpirnt ly lie 
used up. 

In Pop[)lrwrirs ' mrtliod th(' li(|m)r IS evaporated to a thick syru[) 
and then mixed with tie ei ushed fm'l The hri<|Ueth-s so pia'pare*! do 
not rt'sist. th(' action of tlie wi'ather, and must- thei'efoK' h(‘ iisisl (|iiiekly 

M dVainei •' ol hoehnm e\ aporates t he Inimn to the eonsisteney of 
pitch, in fact to di yness, l)y which means the sulphiii eoni[)ounds aie 
(h!eom[)osed In older to eonipleti' this w ithont heating to too hi;Lih a 
ti'inpei'atui e, which would hrin^^ about coking of tin* lanior, tai -pioduet, 
asphalt, M'sin, wax, oi lime is addtsl duriui; the <‘vaporati(ai 

Cell Pitch.--! \‘ll })iteh IS ohtaiiH'd fiom the waste ei llnlosi* liijiiors 
])y evapor.dion of the watm- until the sulistanee is diy It is piej»ar('(] 
hy the Ivlwaid Mining, t'o of Lauren, in the haimsladt distiiet.and 
costs a 1)01 it da to i-0 marks \)v\ 1000 kes.,.sothat it is just .ihoiil asdiair 
as eoal-tai pitch 

U]) to till' piesent- time cell pitch has not hi'cn ap[)lied to tlu' 
hri<|Uet t ini; of |)it and hiown coals with sueo^ss, since tlu' lesultin^^ 
lirieks an' not suHiei<'nt ly WM'athi'i resistnii; l’>) suhse(|iientl y loastine 
the 1)1 i(|Uet les in heated lotatoiy kilns, the hindini; matennl is eoki'd 
and till' hloi'ks hec'onu' more W('ather rt-sistini; . hut this pioeess not 
only eonsidt'rahly iiu'iea.st's tlu' cost of pioduetion, l)ut a ku;;e amount 
of waste is formt'd and tin' appi'aianee of the liiKjUettes sutlers. 

Jn th(' hiTpU'ttin;; of pit coal an addition of about a per (‘('ut. cell 
pitch is used. dTis is a))out 2 pei cent le.ss than the amount of coal- 
tar piteli whic'h would have to he. employed. In addition, the cell 
pitch pos.sesses the ad\ anta;;(' tluit it pi-oduec's no smoki' duiiiia com- 
bustion, hut. sinei' it has practically' no hcaliim value, it cannot cijntri- 
hute to the caloiitic power of llu' fuel. 

Jn tlu' hi iipiettini; of Hue dust and oies cell pitch has proved to he 
of j^reat valiu*. An addition of 4 to 5 per cent is found to confci ^o'cat 
.strength on tlu' hiTpietti's of tliese materiaks. 

* Sti'gei, Z j /*’ II - n p 3ir> 

* S])ocit'u'alii)iis lo (u'liiiaii patent !()/>, ami mklitional patent, 142,802. 
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i:OT BRIQUETTING COAlJS AND BINDING MATERIALS. 

Resin Salts and Resin Soaps.' — The adhe.sivi' power of resiji Hiilts 
has already been proved in other indn.stries, such as paper-niakin^^^ 

F. Linde of Dortmund sn; 4 ^n*.shs usin<r them, [)artieul;n‘ly for the 
bri<juettin^r of small coke 

Count Dillon (h' Mieheioiix of Xamur um's as bindin^^ material a 
jni\tin(‘ot tar and icsin which when lu-ated with caustic lime forms 
rt'sin soaps. Althou^r}) pds^cssino- May hiydi adlic,si\c powers, resin 
soaps ajipcai to bt* I'.n too ensile lo liml any i^iaicial application. 

Albuminates. Accoidmi; to t’ llulw.a of llia'slau, tin' small coal to 
b(‘ bri(jU(‘lt(sl is nioistmcd with li<piids coiilainm^ animal or \(‘^ctahl(‘ 
albiiiiiino!(j,s (albumin, tibioin, and llir like), thoi‘nu^bl\' mixed with 
(piicklimc or m.iyiii'sia and then moukk'd Suitable li(|tiids ar(‘ blood 
waste, white ol e^^s, and stale milk I'lie Usual piopoitioiis are dOO 
parts b\ weielit ot small cnal, 20 paits by weiybt of blood or 
sub.stanc(‘ ot e([ual \alue .and .') to 10 p.nts b\ weiyld of biiK' On 
bri(jUe( t ini^^ this mixture x'ery strouy^ ami we.at lea -proof briipiettes 
can be oblailK'il wiIIkmiI IIm' us. ol \e|\ hlydi c< Ullpl essioii plessiiri'.S 
In u I'l'ci'iit iiiiprox ( nieiit ot the method the alk.diiie eaith is r(‘plac('(l 
b}’ tannic aiad oi iKpiois containing" tannin^ matei i.als In ( his a, lowaa* 
content ot ash and hi;.(h<a caha ilie \alue aie eontei led on the brnpietteH. 

fV. Inorganic Bonds 

d he iiiati 1 laC us( d in t he cla\ and budding uidust rie,s ai e to 1 h‘ re- 
2 ' 0 'dcd .as the most mipoit.int (»t t he inoieanic binding m.at ei lals 'ldi(' 
aiiiounl added must be limited (o the \ t ry smallest possible (pi, antit y, 

* ’t hi rw n e t he .1 sii coll t (ait ol the tied will be i .iis( ( 1 I o (pj i te an u iimaa's- 
.sal^ (hi.;i(a‘. ( oiiseipaait l\ ,onl\ bodi(‘s w it h a \ (a high ,i(!hesi\a‘ powia' 
wdiich iapi(ll_\ c()mes into act ion can be used with aiiychama'ot smaaxs.s. 

Clay. It h.is alivad} bc.ai lep.-at cdly point(aj out (p \\l) that the 
u.se ol moist cl.iy in the h.ind nioiihling ot splaaacal lumps has Ixaai 
hiimhal (low II lioiii the ohhai times 'I he lesidts do not adajit them- 
selves to ti.iiispoit and stoiage, and can tluaetoie only be apjilied in 
the imme(liate iKayhboiii hood ot jaaxliict ion, .nid (jiily as domest ic fuels, 
Magnesia or Sorel Cement.' -'hhe (‘xtraordiuanly high binding 
poxver of a mixtuiv of iii.iguc.Hum chloride solution (.'lO T.) .and ignited 
magiK'sia was discov enai by Sorel and is now wadi known. Its usi' in the 
bri(juetting ind list I y was iiitrodmaa] by A tJiirlt A satislactory mi.xture 
can l>e made Irom dO p.irts o( a bd pia laait .solution ot magnesium 
chloride, dO jiarts oi !)d pia cent magnesia, and (iO paits water Tlie 
‘ w ,S-/g,llJ02, j. Sl.d. '' A. Guilt, p .dU, and .Sicker, i/uri , p ;U7. 



To^iilting pressed coals prove to be weather resisting, they can bo stored 
and behave well in the- fire, but they must be properly dried before 
"transport. At the same time the increase of the ash content is very 
troublesoiiKi, since about one-half of tlu^ 5 per ceTit. of binding niatcrial 
whicl) must Im' ad(h‘d in ord(U‘ to get good results remains Ix'liind as 
ash. This, eouplfd with tin' high prica* of tin* cenu'ut, has prevented its 
general us(', and the high hop(\s placed upon it havi* not Ixa'n iv'alised. 

Ordinary or Portland Cement. — This material is mueli cheaper, 
but does not possi'ss such groat binding power as magnesian cement. 
The complet(! s(Tting and hardening of tin' hri<iuettes also tak(\s a 
much longer tiims 

Calcium Hydrate or Milk of Lime.— For rapid hanh ihng (‘.‘tleium 
Iiydi'ate must have aee(\ss (*arl)on-<lio\id<a in oi(l('r that it may 
become ccmvan-led into ealeium earhonat('. Tie* waste ga.s(‘s from in- 
dustrial tiring installations form a, cheap sou)’e(' of this maha’ial. At 
th(‘. Salgo-Tarjama’ eolliern's in llung.ii y ‘ this is (‘IhaTi'd by jirodueing 
flat hri(]uct.t(\s with milk of lim«‘, and suh)eeting tlaan to the action 
of chimm;y gases in a. ehamlx'r, W'hen tluy a(M|uiie stixaigth owing to 
the absorption of (X),^ The hri([m'tt(‘s maintain tlu'ir sha])(' and do 
not fall to pi('e('s in tlu' lire. Apart from the low value of tlu' blocks, 
th(! method is eom[»lieate(l and costly. 

Admixturi' with lime provah's the advantage^ that in ])yi'itic coal 
tlu! sulphur dioxiih' iwolved on combustion is aljsorhed Ihehu' (M'rtain 
conditions, linu^ may reduce the amount of smoke produced 

With moist coals, unslakisi lime may Im' applies! as bond, tJius 
obviating the lussvssity f(»r drying tlu' hri<|Uetting material. hlast(;r 
of Ihiris can also h(‘ aj)plied with the sanu' ohjt'ct 

Water glass, a material wlnVh finds a good (h'al of application as 
a cemi'iiting medium in the ('arthmiwai e and mortar industries, is far 
too dear to he of any use in bri(j netting. 

V. Review. 

From the above accounts, and considm’ation of the various organic 
and inorganic binding matcudals, it is obvious that tlu' numerous ex- 
periments, which have bemi continmal right up to the pnvsent time, 
have not giviai comphTely satisfactory results in providing an (^theiemt 
substitute for coal-tar pitch Whim th(‘, output of pitch is sufficiently 
great and the price moderate, there is no urgimt necessity for the pro* 
vision of another binding material, llow^evm-, when there is a scarcity 
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of pitcli Jiinl tilt' plict's .ifft)r(liiiL;l\ otlit'i pi i/im! in.il n i.ilx 

^llcll Ms 1 fslll, aspll.l It ( tl .Ispll.llt pH < ll ( \\ lliil ( l|i‘ cnst ( )| I ll( 111 tl (1 1,1 Is 

siillit it‘iil 1\’ ItiW' a '-ft til Cl 1 ( iiiii^l a IK cs wIikIi i-. i.tic m I'aiiopi), 
iiia\ I'c iisrd aa a pailial tu hit.il sulraiiiih' Ini pncli TIk' c.uik' 
naiiaiks api>I\ also [n ti-calMl si]||)liii, c, Unl,, In|ii,ii ,, allaiiniiiati s, 
oi‘ c\(ai ('iataiH iiioipaiiK* Miloiaiu-cs micIi , 1 . in.i an sia n ctaiitail , 1 1 naa 
li\ (riaiilic ^ \ pMliii, and so oil ^iiit c, iio\\ r \ la 1 Ik - ipialil \ ol 1 lie pi cssed 
coals piodiiccd 1»_\ tlicM' liodii'-, al\\a\s l.i^s E. Imid (iial ot t!ii‘ piitn 
pitch 1)1 Kpictt »">, ( he suh'liliHt's aic al\\a\s dM'pp(d and (hesoh use 
ol' pilch .ip.mi rt‘soi[cd lowht'ii the niaikcl pi k - piail_\ \[ In tin' 
loiiL:-rini, the co,d Et npnHl indiisip\ (,in niainl.iin and cxlciid its 
lithd ol Opel ,it H >1 is onl\ E\ the pi oi Iik i a .n ol jci ^d ('mIs ot the 
highest (piaEly, .1 fat t wliah has Eeeii pio\.d i in . ai daail the whok' 
of Its eai lea de\ elopna nl. 

( kaiseipaail 1 \ at isol i hei;i e.desi ini la < sii < >t la Ei a pa , I e i nd iis| p\ t hat 
as 111 Hell !i iph class ( pia I It p eo, d | ,| 1 pH I h ^ la ai Id he po w | la ei 1 as pos-i Ele 
d'his can l)(‘st E(‘ done as a Ep e j a od la l a ai ol t la e< .k i n^ and pas ] )la lit s 
111 tla‘ possi'ssioi! ol the Eietoi K's (la iiise|\es In llic iiiania i tlaae as 
,d\\a \ s ail .iiiiple sijj.pl \ of I )i I eh at t la ii <lis|)os,i| at \ ( i \ iiiod< i at(‘ t osts, 
and the dtanaiais loi pitch can Ee siijij'la d 1 loin I la local 1 1 id list i le.s 


C. OUTLINE OF COAL BRIQUETTING GENERAL 
CONSIDERATIONS 
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BRIQUETTES AND BRIQUETTING. 


is wanned up and ilie ex(*('ss moisture in the roal rcunoved by evapora- 
tion. Tin'll follows tlin kn<‘a.din <4 ih(i mi\tui'(\ dnriny which 
Opi'i’ation hiyhly siip<'rln\-d('d stc'nin is iniiodnc('d in ordi'i- to conlVr 
the' in'(‘c,ssar\ pl.tsiiciiy in (lie mass l^dnally, tin* iii.iss is conipresscd 
iindi'i’ a V(‘ry Iiiyli prc'ssurc (about ‘200 dOO atmospli('i('s) to hi i(|ni‘| ti's, 
which ar(' usually ready to Ix' loadi'd on to way^ons, ( )(‘casionall\ it- 
is iK'Ci'ssary to store tlu'in for some (inn' Ix'I'orc' shijinn'iit. 

I)('\ iations fi’oni this yciKa-al eourse Ix'conn' in'ci'ssary at linn's, 
moi‘(' ('sp('cially w'hen another biinliny material is adih'd to (In' pitch, 
will'll the pitcli is ad<h'd in tin' liipiid foim, or e\('U when tin' pitch is 
totally ri'plai'i'd by anotln'r binding niati'rial. 

Siin'i' ('Vi'ii with a modi'rately hiyh piice of (In' bindiny mati'rials 
tin' c('st.s of tin' ni'Ci'ssary additions Ix'come ln'a\ \ . the (|uesti()n of 
prolits of briipiettiny d('inand attention to the follow iiiy yeiii'ial 
consnh'i atioii of the ari'anyemeiit of (In' briipn-tti' fai'toi \ — 

1. In oidt'r to ('('oiioniise in walii's and powi'r, the \aiious opeiations 
must, as far as possil»li', hi' earned out hy siinph', iiie< liaiin ail_\ ojieiah'd or 
automatic coiili i\ aiiec'^ 'I’iie.M' appliances nnmt Ix' so d* ^l^ued, diiiu'iisioiu'd, 
and ai raiiyc'd t hat : 

2. ddi('ir workiiiy ('an Ix' ('asily and lapidly ada[)t('d to tin' \aiiatM»iis in the 
natiiK' of the coal and bond oi to tiu' chanyiny ('onlhtlon^ of tin' marki't , 

h. W'lth ('\p('rt attention and snpei mteiuhaice a thorough ('o o[)i'iati(in of 
tin' \ a I lolls Opel at ions is piovnh'd, leMiltiny in tlu' pioduction ol the di'siK'd 
(piaiitity o! piess('d co.ds of nnilonn (pi.dity with tin' me of tin' niimiiiiini 
amount of hmdiny maleiial and tin' total ]>ie\('ntion (tf \\as(<' , 

I d'lu' poi lions ol tin' nn'chann'al .ippliatne^ Mihp'et to wear should lu' 
capahh' of 1 ea<l_\ lein'wal . 

0 'Idn' whoh' hinpn'ttc' fai'toiy must in all its pait.s h(' icadily ae('('>sihh' so 
as to simplify tin' snpt'i int ('inh'iici'. It should also he ('apahh' ot c'^ti'iision 
(will'll this hccomcs in'ci'ssiiy in oiih't to mcieasi' tin' onl[)Ut) in siieli a mannei 
as not to atlcet ilu' ('\istniy [ilant d’hc installation of tin' iiecesvaiy prc^^('S 
and accesMirit'S may t.de' plai'c m tin' ('\mtiiiy shop, if oi iLi:uial I \ made laiye 
enouyh with this ohjecl in vn'w,orin an onthonsc huilt at a low coht The 
new' [ilant should comhnie with the old one to ionn a complete unit 

In the followiiiy sections the indi\idual opt'ratioiis wdth the 
neci'ssary mechanical a])pliances W'ill lirst be dealt with. TIn'ii a 
numl)('r of tin' various ty[)('S of coal-briijuettiny factorii's will be 
described, and tlu' miiiiiiy rc'o'ulations a])[)licabh' to such plants will ht' 
discussc'd. A furiln'r section (h'als with tlu' economics of hriipn'ttiny, 
and <‘i nunibi'r of cost slu'cts are introduet'd Coal-bi iipU'ttiny 
statistics of tlu' [irincijial bri(|uetting countries of the world form the 
conclusion of tlie (irst part. 



SKCTIOX II [. 

THE SUPPLY AND COLLECTION OF COALS AND 
BINDING MATERIALS FOR BRIQUETTING. 

Tm: MW 111, ltd I. (Is fot hi hjiicf t .ni«l in.itci i;il) 

ai'r liist ol' .ill cuiu |(» s(iiM'4«' hunk els 1 1 Mill w liK li lli('\ ,11 1‘ (akeii 

afCMhiiii^ ( M 1 ('(]!! iiniH'iiK ( H laa ,i |ijili,uic<'^ .m<i iii<'( Imds < if ha iid! 
ah' i''<|iiiird col M‘'.pMiidm'_; lo (licii v.iikhis mimiii.s and jilij'Sicid 
coiidit Imii. 4 , 

A. COAL 
I. General. 

[^sii,di\’ lh<' hiiijiirttM hw iMi’\ IS ;i({.i<‘h<'d lo (In' <!irssi:i(^r plant; of a 
ro;d-pit i(; till' scH'ciiiiii; and w.ishiiM pi. ml (Lowia hla'iiisli 

W’rsI pliali.i, kdii'j^doni of S.ixony, dc ) oi (olh('di \ .srj i.i i .d ion [ilant 
.doiii* d '/. rpjx'i I'l Lower Silesi.i) d'ln 1 r an*, how (w ( r. a nmnher of 
hi apa*! I (' hie I ones on Kale I he rolla'i \' cnmp.mies and si( ii.d ed at son in 
disl.iius' lioin (la (o!liei_\ distiiels wha'h iiiinish the coal foi hiapah;- 
liiM Tla'_\ .am iiMi.dl) ikmi iivenia* or se.i h 1 1 hoin s, oi- oee.isa ai.i !l\' 
near i ail w :i \ sl.il ions espi i i.dl\' w hei e lai (pi.ml il a s ol‘ eea 1 coiin e \ ed 
ill ^hi[)S or r.aiU\ .i_\ w .m^oiis i .m he iinlo.ided, lo.aled <,i doled (eiiipoi- 
.iid\,sn Ih.il ,siitrK‘a‘i)( (pj.ml i 1 les of co.il ska k aie piodiavd lo makn 
hi apK'l I illy pi ( ilii ahie 

In tlinse two yroiips d' hiapjelliny pkmis the supply of eoid is 
ohtaiia d under iiiahti.dl} difleieni coudilioiis 7 \t inaiiy insl.ilkal ions 
of 11 a' iii-s( yroup tla' hiapidh' f.idoi'ies hdonyiiiy lo iiiinmy coni- 
panins -oulsidi' siip[)ht s fi<»ni olhei’ shafts of (h<‘ same mine, or even 
from othi'i- colliei ies are pio\ id<'d in aildiimn lo (he eo.al (smvev ed fiom 
the m'iyhhoiiriny diissiny pi. ml foi' the oidinaiy piadiee or in special 
casi's ^vh('re exh'iaial help heeomes neei'.ssaiy The supply of such 
outside coal is usu.illy dleded hy iviih and eau' must llarefori' he 
taken that tlie unloadiny ami eonxeyance to the stijraye hins oi the 
bricjuette factory may proceed leymkirly and a.s economically as po.ssihle. 

61 



62 


BRIQUETTES AND BRIQUETTING. 


Til every ea,s(‘ one or more; sioray'e liins .’ir*' nei'essary, reyoudli'ss of 
wlietlici’ lli{‘ ])ri<jn(‘i l(‘ factory Ix'lon^s to ilie tirsi oi' si'coiid yroU[). 
ddie (*oal is el I a rye '(I in ,al IIk' to]), and 11 ir (juanlitifs of coal Kaiuiifd lor 
]jri(iii(‘i ( iny ai'(‘ (Iraw n from Ih'Iow. 

Tlic .s(oray(‘ dins must lu- sullieicnt ly laiy(' to pi('\(‘iit small 
t(‘m))oiary dislocations in the su[)[)ly ol e<)al, which can i-asily occur 
in the ordinary jiiaetieis eausiny^ coi rcsjxaidiiiy dcraiiy.MiuMiis in the 
bii(juclt(‘ factoiy. In ih(‘ C(»lli(‘ry eom^ianics’ hi l(|Ucttc faetoiies, whi're 
a leyiilai' (sial supply can iismdly lx* dcpciaha] upon, at least 1 to 2 
hours’ supply of eiial should he ki'pt in stock in the hunlou’s , it is hetler, 
as is yeiiera 1 1 h(‘ eas(\ that tlu' coal hunkius should Ix' c()iisidei ahly 
lai'ym', their capacity Ixuny eipial to a whole da\ ’s sup[)ly and (weii 
morie ddu' hrnpiette faetoiies of the second yiou[), intmidial tor 
dealniy oiih’with oiitsiih' coal or for waukiny wasti' slack , oh\ lously 
KMpiire spi'cially lai'yi' storaye sheds in order to h(‘ as i iide[)eiid('!it as 
possihh' of uiicei tainties in su[iply oi' ieeo\'ery ol slack. 

II Appliances for Conveying Briquetting Coals. 

ddi('S(' will h(' chos<m aeeordmy to tlu' comlitioir th(' oriylu, and the 
(piaiitii\ of the coal and the numhei', position, si/.e, .iiid especially llu* 
heieht of the' storiye huid^iu's. 



Ei(. 10 liaiid lor fmo < o il. 


ddu' remo\al from tln^ nm’yddiouriny scoMminy or washiny planis in 
horizontal or slowdy inclined directions is usually ellecled hy endless 
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Fig. 11. —Scraper band in the upper space of a coal-storage tower. 



SriM’LY \\n COLT.KrTlOV OF M\TrKl\l,S. 


l)aiul conx i'\'i M w hwh com I'lUciU ly coii^isl ol hid.id w (d il ihim m ^ ,^i i , 1 
(fs|)('ci,ill\ luKita) or ol Iron iii tlio loim of non jil.ilts .ni.n'lnd to 
t x\ o clialir; (‘oiiiiocf I il I oo(‘t lin and iinini iii^ ni I In' ( a^( ol d i \ ( oa 1 on 

I'ollfi'- lint I’oi wa^liodand diaiimd coals (he ^o ( a ! 1m I ' ,su a [ »ci hand" 

is to h(' [)[ cl’ci led 

ddi(‘ scra[)(‘i hand ( li^s 10 and I I ), also |^ now n as I Ik ‘ 1 lai haii chain, 

consists of (wo siniilai Inih (dianis, hidwoni w ha h ii|tii^ht non sla'cts 

Ol a nL(l'‘ 1 1 ' >'is h now 11 a^ SCI a jxa s a i c (i x m 1 I'Ik ( ha 1 1 is i iin on t w o 

|iol \ l^oiia 1 cent 1 c I iioccs ca I y\ I n^ I 1 k‘ hell (hie is d i i \ i n, w li i li' tin' 

oUk'I is [)io\idc(l with a tension ariaicM iiieiit 

\s distiiMl iioin olli'i belt con\c\on (he a<tiiil (oiixmaiM' is 

(‘lltelsd li\ (he lowd and not iIk iiji|iii jioiiioii ot (In iiajsi hi It, 
si nee ( 1 K' s( I a j 'I I -- whieli h,i ii',; x ei ( M a I ! \ lo 'III lie I'WXii halxi ol I he 
(d la 1 1 IS j iiish lie I iia 1 1 I la 1 ( ' iii.i 1 1 < oa 1 i i o he nio \ m ! a Ion:; a w ooi Icii oi 

lion 1 1 ol w h t o t Ik [>oi III oi dell \ ei \ I Icea II - . oi I ill 1 1 , ( - I i,n s I m I w < ( n 

the iiidix idiial sciajM'is the sciajMi lull |s ,ihl< to im(|\(‘ ( on I lohe 
tians|)oited liotn aho\e sicdi .is lioni the nioiilhs ol ( Ii.m^ihl; hojijicis, 
etc at an\ ihsiiMl [loint on its whole hu'^th I'di^ II sli<w\s (hi' 

S( 1 a ] lel ha I id 111 t he 1,1 1 l;'‘ ( oa 1 s( Ol .1 M, . | ow < 1 ( S( C dso li Id) I Ol till' 

shi|) coals oi I Im hdieina II ' hi I'jiK 1 1 e w "I ks hiidt ly I Ik M.isilnnenh.im 
A k ( -( ics 1 c del III I hiishii I - M ' 'K h'l K li I oi (Ik a 11 1 1 1 1 a ( 1 1 e i ( m | .1 nd 
coke \\ Ol k ''1 |h|ss(|d'>ll (J III h II d he s(|,i|''i ol this hidt ale 

I » I o \ K 1 ( d W 1 1 h - 1 d I ] d a ( ' s e 1 1 1 . 1 1 a 11 . 1 1 K d ( , 1 1 ( 1 k I o j » I o I ' < ] > ( I k i i i o \ i n 

co.d I n ( he 1 1 on'_^h .IS (dos(‘ I o'_>< t hei a ^ j 10 . a ide \ 1 I 1 c n 1 1,1 11 ( I c ni.i i I 

oil is 1 n I I oa d M I 1 1 o 1 1 1 till ,sh 1 ] • h \ 1 1 1 e. I 1 1 s o 1 ,1 1 1 1 1 M (lie w | [ 1 1 o M a ( I I 1 1 y 

'_;Iah^,llKl dioli.it'^ed into a liojipi] (-.is Id indii) jiom wIikIi it 

is con\e\e(l h\ (Ik‘ niolioii of .1 ti.iXf IliiiL^^ co\ ( ic(| ( i,i|M 1 hand to the 
lo.nliiis |)ii ol' a t ow m ho|si ddn l.ittei lilts lie lo.ilnitotlM stoia^e 
towel ,llle.id\ liKIlllolied .llld .'HloWs )( (<» hill oil the ||[»))e| S( taper 

hand (tip I 1 ) w liK h inn h a III 1 \ di \ ah s it h' t w eeii the i h n e d i x ision.s of 
the s( ol a pe towel 

ddle so (.lik'd (oliXiX'ols aie also Slllt.lhle fol this plllpo-e ddley 
consist ol' a I'liid ol hoii/oiital elex.itor xxith sheet iik'I.iI tioiipli'^ 
{II X d ed 1 1 ' el \ I o (d 1,1 111-- I mill nip on i o) |ei s .iikI c,i n he ( ,i iim d Aow I \ ( o 
.Kseeiid Ol deo.iid .it aiix d''siitd .inpk iiji to (he xeific.il h\ me, ms 
of 1 e\ o| \ inp < I lit I ' [IK'M S die elll[»! \ imp <d lie hmk'tsi- (Oliipiiled 

aiitoinat K ,dl \ h\ iik.iii- ot s|>m lal lipjiinp a 1 1 .1 npenK nt - pioxchd at 
t lie {M'o{»el pl.K ( s 

’ ‘‘ 'I’ll'' ttliM c III ('ell llii'j III ( l( W'ni k ' I’l " |M'i 1 10 of lie' M.m 111 le idoie \ km 
hiVo. d'lpka , Dui-hiii'P M(,'it[icli. 
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BRI(;)UETTES AND liUIQUETTING. 


At iiiniiy liH'torics all-iclied to coal-wasliiiiy^ plants the 

tilling o( til*' sloiMj^r hunkci's is rirrctcfl ])\' dfainiiiy, hand con\’(‘\ oi's 
(Mascliiiaaiiahrilv Itainii- 1 Icntc or lluinholdt, Ka 1 k ’), applied sjxaaally 
of lali; to cokiiie coals. The} an* [jiovidcd with la,ii((‘ lioui^lis made of 



Kk. rj Mh'N.ltnls. 


fini'ly pi'i loi'.d <'(1 sliis'i- nu'lak lliionch which (Ik* waha’ can trickle 
aw.i\ Till'S-' hands, which also I'lm on mllcis, aic di'iscn \ci y slow ly, 
hot h lioi i/oiitally and miTnu'd 

Itiiriiiy [he hori/ontal oi slii;hll\ inchnt'd conxcyanci' oF washed 

^ Xh'l, nin n/ -ll't Siini ni< In , 1 1,, ^ Xol i\ , l[)(ir), j». ESa, tig. 78. Eiiillier, 
ric'-i'o lus of llie Ma-< liiiiciib.ui Iliiiiilieldt, K.ilk, lu.ii Kclii. 
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siimll coal to tlie stora;^(' bins of a bibjiii'tt^^ factoi'\ 1)\^ in(*ans ol‘ oiu' ol' 
the band coin’cyors previously dt'scrilH'd. a siimiKancoiis MippU' of (he 
unwashed dr\’ si(‘\ed coal dust (‘an convcunh'nt I be secured sinipd by 
al low 1 ni^ 1 1 K' d list to lull on to tlu' moist lin(‘ coal from tin' con\ (W me 
chute or band (*on\(‘\or 1 his ap[)hanc(‘ is hee(Ullln^ nior<' and more 

us('d. The deli\t'ry bands. (‘tc,(*on\ey th(‘ coals t'dlior dii’i'clh’ into 
th(‘ir destiiKMl bins without (‘xtornal assistaiKS' or h\ th(' aid of an in 
cliiK'd Diet al (‘hut t )( h(‘rw is(' t h(' coal is b'd on t o anot hi'r band con- 
V('yor anan^(‘d at riyht anylrs to th(‘ tirst,, or into (he masom-y pit of 
an ehwator, which nndei takes the fuitlu'r ivmo\al. 

hdtw'ators (tie 1-2) aia* s(e(‘j>ly inclined or <piitt‘ \i'itieall\' mo\ iiie 
endless link chains or ordinary chains, to which hiiekcts ai(‘ fastened at 
cijual distances lor \eitical hoistine These are tilled out of a pitor 
chaiyiny ho]>j)er and disehaiyt* t heir contents at (he (o[) ln|iie|)aia- 
tioii plants and hi ii pn'tT' faetoiies tln'y ar»' put to innuinei a hie uses , 
ill the latt(‘r thi'y ai(‘ iisiai lor the tioistine ol coals aial line pilch, 
(‘it 1 h‘ 1 ‘ sepaade Ol as a coal-[)ilch mi\tur(‘ Wdicn used for hoist ine of 
w'(‘l coals th(‘y can s(‘i\(> as drainme (T'xators (mad(‘ l)\ SehiK'ht ei - 
maun vV Kreiin'r l)oi(mund), il j)io\ided with an ample numhi'i' (jf 
tinel) pel fora(( d huckets. 

In Otdei to [)re\ent- tin' rapid w'ear and t(‘ar of tin* link chain, a- slow 
a I id u I n 1 Ol in nioi ion must lx* i m j la i ted to tin* hoist , csj lecial ly I o d i a i na^i* 
hoists, to oht.iin a mori' coni[)lete r(‘moval of tlu' wal(‘r, further, (he 
si/(‘ o{ the huckets must h(‘ ampk' for lare(> (hdiveries at slow speeds 
( nnloi 111 loadiiii^mand delneiyis very (l(‘sirahl(‘ and not (lilllciilt to 
elh'ct by placin^^ an automati(* ri'yulatine sliih' in the (*har^one lioj)])(‘r, 
etc. dill' |)oW(‘i ncc<‘ssary lor st(‘<‘ply inclim'd link chain (‘levators 
is comp , 1 rati \ (‘Ij hiyh *^1 In* dri\a‘ is elle(‘t(‘d by nn‘ans of [udleys and 
gear wlaads with a transmission latio of d or 5 1 at inostd 

III. Coal-storage Bins. 

At the sm.-dkst installations this [mi pose is < f!‘ect(‘d by slu'ct-iron 
hopp(‘rs. th(‘ sides of which an; inclined at an angle of at least 15" to 
facilit.ate Ina; sliding ol th(‘, (*oal wn'thout tendency to stick. Such 
hop[)ers ar(‘ to be staai Ix'low' in S(‘ction IX. among th(‘ illustnd ions of 
coin[)let(; coal-bi i( pietting faetoiies. 

For larg(‘r stoit‘S of coal lasting over a longei p(‘riod, s(juar(‘, or, 
better still, cydindrical bunk(‘rs of masonry, irongirdeis oi sIkm*! iron 
and (although very seldom) of wooil are us(‘d, ju’ovidcd underneath 
^ y udenhcifi -irchtjnl. S'lirniit Iv ti kt, vul. ix., llJUs, j) "2'2,'2. 
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with iiK'lal lioj)j)(‘rs, ilic ojx'iiini^^s of which jua* u'-imII v cii’ciihir, :m<] lik(i 
th(i smaller hliis, can he closed oj' opeiK'd any desiied (‘xleiit hy 
iiKsans of slides The hriiiiicf t(‘ l.uTuy of (he ZccIk' llolland III l^ , 
foi‘ c\anij)l(‘ has three siadi stor.iye hijis made c(Mii[)le[el\ ol non, 
holdiiii^f ahoiil .'iO tons, and slandine side hy side in a t o\V('r-^lia[)cd 
hiiildiny for the ma ml (m.ima* of foin* 'Tmltn- presses with a lolal out put 
of ?=,ome oO Ions pel hour 'The new hlKjlK'lle I list a 1 1, 1 1 loll of till' ZccIm' 
llayeliheck, d(‘scilhed III Si'efioii I \, also possesses (hl'ee hilis ^\hose 
main portions are howe\'ei, hnill c\ lindi icall\ (IIl; -2). 

The pr('\ioiisl\ mentioned eoalsloia^(‘ towel ol the hlieiiiau 

hM( plel t e W'ol ks { II-J^S j| aicl 12), hllllt 111 ( 1 1 1’ee S( 'ct lo 1 1 s a 11 d e IJ p p 1 1 ed 

h_\ means oi slope is much lamei still It is hiiilt ha (he mes( pait '>1 
w ood, a I id consist s ol t In ei- d i \ i,'-ion^, < at h ol ,i hoiit 202 I oils ( a pai i ty 
'riM‘ ( (ai\ e \ am (‘ and di\ isnai ol I he coal h\ na aim o! a si i ape i ha ml in 
(he nppia spai-e has a li t .id \ lx en dt set i I m d ( p 52). 


B. PITCH. 

The con\c\ancc of haid pin h or medium haid pitch is iisiially 
clli'ctixl h\ tail Sima- most, of it must lx- pi (xain d .iw fi om t In- w orks. 
It do(‘s not oft ('ll h.ip[M‘n (hat hi npK'tte f.ictoi ies aix' to lx- lound in (Ik- 
immedi.ite iiei^lilxaii hood of dmt ilkit mti oi (aTiiiy plants ie(a)\eiine 
pitch In tins <ase (he ti.iiispoit ol tlm pitch is natniall_\ a m-i)’ 
simple mattei I'ln- h.iid .iml medium li.nd pit( li iHaii tai distillation 
<l(. (xTliiy Ol u,.|s plants is m(istl_\ (Ttaiiie<l in Cvlindilcal oi eiaiic.il 
liloeks of the sliap<' ol the imaikU into which the laaaiM iixl jatcli is 
ponied 111 the iiioltmi si, lie and alktwed to solidilh, <a’ d(li\eied in 
pic(a‘s ol such hkx'ks. the S(a)t(ish blast -1 ui n.na- pitch is, liowe\(‘r, 
supplu'd in llm form oi pnaa-s and Inmim-nls as they are ohtained from 
the yas mams of the blast fmmKa-s. 

At hi iipiett iim pkmts w hen- the pitch supply is c. in ied h\ rail caie 
must he t.iken that (In' jntch is r<‘mo\ed from ihcwam;ons into the 
store almost immedMtely without an\ spt'cial intei mediate coin e_\ ama- 
Fnither, it IS of impoitama- that \er\ soil pitches should lx- ke[)t as 
caxil as jiossihle dm my w.iim weather. The jntch stoia-, or at le.ist a 
poltion ol it, IS tlieieloH- olteii plaiaal Ix'low tin' hi n pK'U e lo.idiiiy 
platfoim on the yioiind tloor, or in the (a-llai. Tins is tie- (Mst-, ITr 
('\am])le, ill the laim‘ hi npn-t t iim plant hiiilt foi the Z(a‘hi‘ Ihiymilx-ck 
h\ Sell ncht (U m,i mmV kieim-r ol I )oi tniiind, and illustrated in S('ctioii 
JX. d'he eie.iter portion of the jutch stoK' is sit uat* d under tin' lony 
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stage, and almost stretcdies along tlu* wholv naiTow sid(' of (hr 
factory building, so that ample stores can Ih^ accommodated. 

On the other hand, in the l)ri(|U(‘tte factoi-y of tlu' Fi (‘ilu'ri lieh \oii 
Ihngkei’ Steinkohh'nwt'rke at i)i’('sd(‘io Tlamm (stM' Section I\ ), ihi' 
|)itch waiehouse is situati'd (dose to and Ixdiind tie' supply ,stoi'('s on 
the liist lloor, hut is, ho\v('V(U\ on tlu' narrow sick' of (he huildini^ and 
aecessihh' to the (‘ailway tia(d':. 

ln,si(h‘ th(‘ [)i((di sIoih* the* j)i((di is usually deall with hy means of 
hand-hai I’ow s, which art' also us(‘d for cairOng tht' pilrdi to tlu' 
liminai-y ei iishing niaidiintuy (stone- or pit(dol)i eakei s, etc) 

TIk' ])roper siippl\ and a('eumulat ion (d lai g(‘ < | iiaiit it ies of |»it(di 
from exteill.ll solliee.s is oh\’ioils|y as impoltaiit as the lii.l I lit(‘Iiaiie(‘ ol 
tie' 1 )i ii [ iii't t e tact ot y with lai ge stoj cs ol (•< m 1, 1 oi the u in loi iii w oi k i iiy 
of tli(‘ hriipiett illy plant 

III the eoiiip.ii at i\ (dy oiio cast' of tie' litpiid solt pitidi ' fiom a 
m'ighhoiiring coking plant, lecosiaing hye-pi odnets, hi'iiig list'd as a 
binding mati'i ial, tlu' cor resjionding ara'angeiiieiit s of t he Zeche 1 1 ol land 
Ill./l\k“ can bt' takt'ii as an «‘\am[)h'. d’h<' Inpiid soft pitch obtained 

in till' hriii’s own coking plants, aftt'r distilling oik about half tlii' hea\'y 
oil, is allowt'd to inn otf through a withdi'awal cock into a [iressuixi 
tank and foieed (hiough a, pijx' lot) mm dianu'tt'i’ and ISO m, long 
directl}^ to tin' bii<jut‘tte facloi’y by means of ]ii'('ssni(' st<'am. d'he 
pitch (irst. Hows into a laigi' containing \es,s(‘l eaj»able of holding about 
lh),()0() kg It issituatftl o\(‘i th»' Hat- goite of tlu' dr yiiig dr nni and 
bi'coiiK s heatt'd snllieifiitly to alwa}'s kt'cj) the [aleh eont.niK'tl in it; 
(juite Iluid. ddie ehinnM'\ of the furnace is also k d (hiongh tin' tar’- 
holder for tile saiia* obji'ct 

ddie applianct's for' iemo\'ing tin' lifpiid pibdi in a suitable condition 
and the OMjuiied (juantity are dealt witli in the section on Supply, 
Mixing, and 1)1\ ision. 

0, RESIN AND OTHER SOLID BINDING MATERIALS. 

Th(' con\('yanee and stoi’age of tlui I'esin-^ ri'ipiired, which is 
d(‘liv(‘ix'd in bariels, as well as other- solid binding mat ei iais, can usually 
be elkected in the manner- })re\iously drsciibcsl for- hai-d pitch. 

1 Sri- alinO-, ]i 

“ \ o il' , III -11 diiiii, lilt III > rke, \i>]. ]x , lOOr; p 012, 

Scr .il)o\ i‘, ]». n. 
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CRUSHING. 

I. GENERAL. 

Thi*: liti(‘ coals of less Ilian alioiil I l-IO imii fioni tlic sli'vin^ or wash- 
in;4 nerd no I'ni'llu'i working; in special ciaislnne niacliiiiery iF ilie_\ arti 
Fairl} soFl- sncli as, I'oi* ('\ani|>l( \ nearl\ all IJh' Wd'stplialiaii liai d. smithy, 
01 ' S('iiii-f;it and Fat coals Tln^ lai ecr jiiiaa's (From 11 down to mm.) 
a,]’(‘ siillicii'iitly hrokmi uj) in tin' various supply, delivci'y, li('atiny^ 
(]i}'inn’, and mixine' a[>[)lianc(‘s throni;li which they lm\'c to pass on 
tludr way to tlu' pn'ss, and to soim* ('xtiait in the pi’(‘ss itsi'lF. W'ith 
hai'dei* coals, c// tyipm' Sik'sian and Saxon, this <lo('s not, howevm', take 
[)lac(‘ sutlici(‘ntly , (‘onsiMpuaitly, a line crushini^ machine (disinti'e rators 
and the liki') (xaimot be dis[>ens(Hl with. 

Such machiiK's au' maaxssary in (oau-y cas(‘ foi' ])itch, which is de- 
li\ ('red in (’V lindi ical blocks, lumps, and smalk'i' ])i('C('s. TIk' blocks arc 
tii'st bi'oki'U by hand into l;O i;(' pieces by means of a hammer w ith a 
lony^ handle, these pit'ccs and ilu' lumps of pitch as di'liveri'd are sent 
on to a preliminary ci'UsIk'i* (stoiu'-bri'aki'r or crusher, pitch-cracking 
machine or breaker), and llu' n'sulting nuts cx)mpl('t('Iy crushed to line 
mat('iial by nii'ans of jiitch mills (disinti'eiators, roll mills), ddu' obji'ct 
is tlu' [)re[)aration ol’ gi'ains as uniformly liiu' as jiossible, somethine hke 
coars(‘ sand, without making any dust; lait the pi'odiiction (jf the 
latter cannot be altogether avoid(‘d, 

Dui’ing th(' supply and crushing of the pitch can'ful consiih'ration 
should !)(' gi\('ii to tin; proper sejiarat ion of d(‘let('.rious foreign mal ('rials 
such as pi('C('S of iron. lxxp('ri('nc(‘ shows that in railway sidings and 
cv('n at tlu' pit stations there are to b(' found old tyre clout-nads, lash- 
ing screwxs, damag('d or loos('n('d iron parts of railway waggons, which 
the railway xvorki'rs ha\(^ a pri'dih'cl ion for throwing on to good.s 
waggons ddie waiggons in which the pitch is carried can also be 
allected in this manner. If such pieces of iron are not observed in the 
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pitch stoi’(‘H and thrown out, tln'v acconipany <li(‘ pilch supply into ilio 
cnisliiny niachiica \ , (MmI\ causiuo hn-akam-s and otlua dama^f, and 
cons(Mpicntly ini nia iipl my llu' w hoK' wmlviim of thr lanpiflti' lail()i\ 
This a[)pln‘s (‘sp(‘ciall\ to the nit i o<liic( ion of jiifcrs of non into the 
special 1 }' siaisitiss' and \ oiy i-ajudlN i iinniiiL; di ininyratoi s, w limli should 
constMpaail 1 \ Ix' suitahl\ pioioeh'd uiidn all conditions in a niannci- to 
be di'sct ilicd nioi c fully latm 

Should, under C(atain cinMinistanci's, a poi-tion of tlu' jiitidi Ix' n‘- 
placcd In icsiii, which is iisualU' dclixcacd in lli(‘ foim of small jiicci'S, 
a ball mill must lx‘ ])io\idcd foi ciushiny M\[>ci iiinaits (o appl\ (he 
e\ 1st iny (lisinti'ci atoi s oi loll mills to t he crush my of K'sin ha \ (‘ ] u o\ ta! 
fi uit less ( flirt li(‘i’ mformalion Ixdow ) 

In the follo^\ iny pay(‘s (he \.ii ions bicakmy maidiincs aic illustrated 
and d('sci'ilx‘d nioic iully. 


11. PRELIMINARY BREAKING MACHINES. 

Stone-Breakers (Crushers) t'iy Ih — 'I'Ik' ptelmnnai’y cruMhiny 

niachiiK'- ycneiall\ applied to IIk* pi ('p.i i at k » ii of oics and minci.il salts 
aie (piil( siiitablta w hell cipnpprd ,iccoi dmyl\ , foi the bteakiny U[) of 
laryt ] )ie( (‘s of I a it i le pitidi. 

d'lie iisiiil d< ayii ot stoiK'-breaker iiscal III bl'KpK'tte fmdorii^s is 
illust 1 at e(l 111 fly If The I lllil ps of pit (di .1 K' tlilowii lilt o t he Wedy(‘- 
shaped bleakiiiy mouth M d'his is foi ined bytlii' \ei(ical bieakiny 
j<iN\ // ti\(‘d 111 tin' principal wall of a c.ist-iron liame Ik the mcliin'd 
j<iw //( fasti'iied to the pivoted lc\('r S, th dde walls ol the ITmie and 
the t w o w edye sha ped snh' pi. ties y ,imi //, The hi ea k my ).i w s ari' 
made ol haid ca'-t non and aie piovided with shaip iihs oi yiooves. 
ddn y nan be claiiiyed ;ni(l ie\eis((k thus considmahly mcie;ismy the 
lenytli ol se: \ ii c, mime t he w ear at, t he low ei end ol the|aws.s is con- 
sidet ably yi (',il ( r than at the toj) Tin- snh' plat < s and yy, (i\ed m 
yiooves Sel'V e (o stlenylliell the bre.'ikmy )avv /m'llid as fai ;is possible 
to protect the sale vv alls ol t h(' f i aiiie f i om wtaiiny. they are made of 
haid cast non or cast st< i I and are eiisily leiievvable 

ddn' breakiny moiitli is alt ei n.itelv n.-niowed ,md w nh'tied by tin 
motion of tin' sw iiiyiny ai m S oscillai my about the hoii/ont.tl axle o, 
wher( bv' tlin pieci's of pit( h ch.nyefl ,ai'c sub|(‘cted to tin ciiishmy 
actaon of tin' ribs on the |,iws ,it both sides Ix'i ume moie and moi(' 
criisln'd and broken, and .is they beconn' smalh i sink lovvi r m the 
mouth, until tinally the\' l.dl out of the openmy s ,ii tin; bottom. 
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must 1)(‘ cnislKM] Ky llu' sioiir-KitMkn il‘ ( lu' w lioh- n|’ ( In- ititrli li.is in 
pn^s ( lironyli it. 

Zeitz Pitch-Crackers' di^s i.*") .md lo 'I'lic Ziii/im ki^rn 
(» - Utl'l M.l'^cll 1 Iirlll ).l U- \ k t Iri im ,S( I |.S( li.i 1 1 1 1 i^I . i ' I ( ■< 1 tllr '-< » 

calksl pitch Cl :ick(“i s ioi I he c< cn ( .r pi cliiiiiiiai \ <-iiishi!C 4 at 
of th(‘ cnal-hi Kpictt mi; 1 a( 1 ( )i n s \\ h icli thc\ fia\(‘ hiiilt la and 

1 () sIm >\\ a Cl a( kt‘i w 1 1 h a d i'-ch:i 1 i;t‘ am 1 nil \ ini; n I al ,1 1 1 .limed nndci'- 
neatli, such as w as made loi examphe loi I he w oi k my ' •! lhi‘ [tl.iiit laid 



i ll, 1 1 'l 1 ( !l ( 1 h ]m I \S ll II 'll ( II II III I III. \ 1 II 


down l)\'thc St ein koh lell Week s lldlkw.l Ihthelldell \eMmiLlt t’eld at 
iachtciistein III ,'s.i\<in\ m 1 ‘M)j! d he enn kei coiiehls ol ;i niiiiihi r (M\ 

at the most ) ol' solid • el yiali haishcnt upuaids hi I \\ < i 1 1 w h icli a i c 

placed, so as to lea\c\ciy litt le pla\ , i hmnhic sha|)i <1 hieakiny pl.ites 
capatilc ol‘ i-eNoliitmii d'ln se a i e kev ed next to lai'h other on ,i shal’t, 
situated uiidt'r tlie hend ol the 'j;iat<‘ their dmt.mce;, apnit an deter- 
mined l)\’ riiiys jiushed on the shaft and held m [losition hy neansol 
the nuts -s. 

Th(‘ piteli IS eha I’yed hy liand m pieei's ahoiit as hiy as tin list, into 
till' hoppiu- Iv and falls, afti sutlieieiit eiiishiim h\ the iaj)idl\ naolv- 
iny breaking plates, into tin* worm eon\'e\'<)i I. I he iat< ol deh\eiy 

1 f; 'Tt (>|)t( y ‘ 1 1 ’>1 1 k< n lei I ): (t( 1 St I 1 nhek I<‘ nil 1”0 M ll s.e lie JI, U(lluhll(h 

fur das Be nj- iDid ll ailenaebta nn Koimji > ah Saihbt/t, lOUi, ]) IIa 
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BllIQUErrES AND inaQlT.TTINO. 


CJUl })(‘ ])y a slide s/ Ai f) Hk* small pileli falls into the mix- 

ing; woiiM l\, wlicic it is (‘()iiil»m(‘d with tlie pi rdi-tei-niiiird amoimt of 
small ('0,1 1 wliicli I’alls from ( Ik* n‘\'()|\ iii<_r (al)lr ( I at- / and t lie t w o are * 
eai I ied t ow a i d.s t lie ot her end of ( In^ woi m, I mm omi ny 1 hoi i ai^lil \ m i \ ed 
together on the way At, ^ 'vhole is eaiiiiMl awa_\ to a t \i 1 1 s dis- 
inteyiator t-o eomplcti' the ernshiny 

( onijiand wdih the stom'd)n‘al(‘i‘, th(‘ craelo'r is di^t inL^oiishiMl l»y 
a (‘oiisideralily linei' and more nnifoim pH'liiiiiiMiy eitishiny ot the 
pitch oi couise till' pit(di (Miinoi he dralt with in such laiye pniM's — 

hilt jirineipally, howew r. in that 
it- is more eei tain to i <‘t .i in on its 
yiate tin' foreign m.itm laK pie^aii 
III t he pitch, siieli as pa mm-s ol ii on 
and Wood, thus pioteehm^ tlie dis- 
inte^lators, w hich aie iiiosll_\ iimmI 
lor t h(‘ final criishiny. 

Pilch - I's of fjo' Iloh- 

hii iiscrschcii Mi I Si'll I lie iijiihi'ih ^ — 
d’h(' [)itch-hi eak(‘i (legally pro- 
tectiMl )hnilthy t h(‘ 1 lol/h.iiisci scheii 
Masehineiifahi ik (J ni h II at 
A ii^shni y, and ll"^(Ml with (‘xccllnit 
n'siilts <lni iim t lu' last t< w \ eai s in 
f.owi'i’ L’lnansh Westphalia t.iniony 
others h\ th(' /(M he Maiyaiete at 
Solde and ly the Zeeheii Katliai’- 
ina at K im\ , and Kat 1 I’linki' at 
Kiipferdii'li in llessia, heloiiemo 
totin' llssian'i- Steinkohlenhm-ywa'rki' Akt ii'iiyi'si'llsch.ilt in lAseii), is 
similar to the pn'N iously descialx'd crackers The hri'akt'r shait is 
provid('d with a laiyi' luimlK'r of rliomiiic steed knivi's, and tia\t'ls at 
the rate' of 200 la'volutions per minute, (drate* bars an* not pio\ided, as 
ill tlu' pitcdi-eraeki'i's. ( )n the contraiy, tin' [dtch throw n into the hoppi'r 
is thrown ayainst an opposing systi'in of knive's in tin' direction of lota- 
tion of tlic shaft and cut up in a slieariny fashion. If, duriny the use' of 
soft pitch, some' of the' mate'rial adheres to llie kniveas on the hreake'r 
shaft, it is se*rapt'el otlayain by tlie arms proje'ctiny from tin; othei’ siele. 
The spaci's lietwee'ii tlie kni\es are' freini 10 to 20 mm. w ide' di'peaidiny 
on the size of the mae'hine. All the knives are indi\ idually, easily, 

^ ‘'New bUcli-brcakeis, ’ Dtr Jii lybnu, No. 12, pp. 8-9. 
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and 0(nivoni(Mitly Tin* wi.n .ind (cMr, liow t'\ (M*, is on]\ \im\ 

11 a laii^c ()i sill. ill j»i(‘C(‘ ()1 ii-oii accid(‘ii(.ill\ tails into (lie 
inacliiii(\ (‘\[)( i iciKM' li.is show 11 (h.il (In' rhain ns (»!’ i(s p.issin^ tliit»iiL;'i 
ai‘(‘ as nood as (‘\( Iiah-d in «•< iiiv.,.(|U.‘n( r ( »l t hr hi^h spi * d ol | hr inarhiiK'. 
It is nioin likrl_\ to 1 h‘ held l.is( h\ t hr i (‘c i [ >i < >, .d k n d r s\s(cnis. hiini^ 
iny till' 1 1 let ion (‘1 lit rh into ari mn iiniih dialrl\ .ind pi r\ (‘iil inr daniayo 
in tilt' hit'.ikf'i d hr noise in.nh' h\ tlh' tiirtidii toiijiliii^ i in iiird iat t'l \’ 
attl'acts tilt' .itfriititai ol t lit' at I riiilant (tt ( iir .stojijia',;*' ,uid ht' is ahlt', 
altar jiiish i iiy t ln' ht'lt tin 1 1 > 1 ht' loosi' j ni I Ir \ I )\ na a i r 1 I hr hr 1 1 1 oi k , 
to (‘Iran i lit' niat'hinr St > ft )n\ t'liit'iil 1 \ and lapidU (hat a ital intt'iiijp- 
tion of tilt' work ran srairi'K' orrnr. 

As furthri ad\’antayt's of Iht' |iitrh hirakt'i. tlir lowri powt'r rr- 
(|uin'tl, width, roiiiji.iird with .III nidiii.m |iw ( iirdn i oi oiN null 
yixiny tilt' s.inir output is inorr f,i \ tail .i hlr to thr r\trnt of 10 to 
50 pt'r rriit , and tht' lo\\t'r lirst (•t>s| which is o\t'i dO pri ct'iit Irs.s 
than thatof a jaw ci usht'r, ai t' uiyt'ti 

III. FINE PULVERISING MACHINERY. 

Centrifugal Machines (Disintegrators), lii^s 17 and is d'hr tinaJ 

ptlKi'llsilii; ol pltrli down to pit't rs hrloW 00 mill Is iiio^tl\ rlk'rtrd 
hy a (‘riitiifuyal null usually hiidt. nii tlu' piimipk' nf a (’air’s tlis- 
int('riatoi hiys 17 and IS show lonyit mliii.d ,ind roiss scriions of 
such a. iii.irhinr m.uk' hj thr Zi'it/ri l'asi‘ir_;a s/s 1 ( 1 iiiid Masrhint'ii 
ii.iii Aiist.ilt 

d'lir ciuit 1 ifii^al mill consists ('ssrnti.dly of ;i syst rni of hoi i/nnta 1 
strt'l bars a ri .Hired i ound t lit' dri \ i ny sh.i i t ir ir^ in t In' t.w n roiirr nt i ic 
drums (j /, and I, and comhiiit'tl to two h.iskrts h\ mr.^iis ol tht' 
\t*rticah wioiirht iittn tlrscs .s- .Sj ,int| thr (.rd non sliouklt'r pirrrs 
K Th rsr h.iskrts ;ii( kt'\rtl on to dii\ing shalls Kiiiy lu tdii' 

saint' stiamht line, and ;irr pusln d into t'arh other in such a way 
th.it tht' diuin of one h.iskrt ran r('\ol\t‘ in tht* annular spare of 
the other. 

ddie drive of tht' ri'nt idfiiyal mill is oht.'um'd hy tw\o pull('\s/'/j 
fastt'iu'd to the shafts, whirh r.in make the baskets revoKt' e\reedinr|y 
rapidly in opptisitt' directions d'his i.^ ellerted fiom out' and the same 
transiiiissitai shaft m a \eiy simple manner, oik' pulle\’ hi'iny di i\ t'n 
by an opt'ii, wdiih.' the other is dii\en by a riossed belt, d’he baskets 
are enrlost'd by an easily iemo\.ibli' sheet miel ,il (o\rr y, one side of 
which is provided wnth a funnel-sha[)r(l rhaiginr aiiangt'imuit F 
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BRH^ljm’ns 7\\I> IRiloriCTTINO. 


Tli(‘ iiin(cii;il <o 1 )(‘ l)i(ninlit into lliis fniiiK'l, I'.ilK into 

ilic iniK I (iiiiiii whose lapid <»!’ f(‘\ oliil ion iniji.iils lo i( a lii^li 

V('Iocit_\, and 111 (■<)iis(‘<[Ucn(M; oi‘ (■(aitiifn^al lone it. stidos \iol(iilI\ 

T 


t ' ' 


.n 


■a; f 


//' ^ //> 


L 


II 

hit; 17 Cciiti mill, lniiMiiu,liii,il til'll. Scale 1 : ttO. 



ai;';iinst tho i)ars in lh(‘ Ma'ond drum wdiitdi is ino\ ini^ in tlu* opitosite 
diH'ctinn, and in this way tin' inati'ual yi'ts hrokeii up A sinnlai', hut 
moil' \ioh'nt, pul\eiisiny is (‘aused by the bans in llu' thiid .ind louith 
diiims, untd tinally the m'ound material is thiown out ot ihetuuith 
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drum and caiiu^lit by tlu^ sluad-inotal cover, wlilcb is [)rovidcd witli an 
opriiiiiy iindcincalh tliion^di which the nialeiial is earned away in 
a li()p[M'r 

In nidi T (hat (lu‘ badly worn steel bais may easily be lephus'd, 
oiU‘ of the baskets is arraiiLted so that it e<in be r(‘iiioV(‘d. This is 
bioimht about in nian\' (aaitnl’iiyal nulls sim[)l\' b\ (11111111^,^ a hand- 
w Ih el {)io\i(lcd with a sciew spindh'. Siiu'e (Ik* niatmial deliM'red 
has, (!ui 111^ tin' Opel at ion, iieen ihiown bac'k w ai'ds and I’orw ai ds 1 rom 
OIK' drum to the other, an inlimat(' mixture is obtained in addition 
to the pul\ el isin^" which is ot ad\ant.iL;t' in \ u'W' of tlu' irre^oilar 
mitnie ol’ (Ik' matt rial to 1 h' yiound, and (pialilies tin' cent 1 ifui^nil mill 
foi the Simultaneous yi'indin;^^ and mixtiiK' of \ ai loiis mati'rials, such 
as coal ainl pitch, supplied to it. Abo\(' all. the apparat us deliv('is a 
\ ei \ 1 ( )( tve pi o( biet , .01(1 IS Well adapt ('d foi (lea lino w it h moist mat eii.'ils . 
such as b'l' ('\aiiH)h', washt'd co.ils and \ei \ wet- biow 11 coals loi“ the pur- 
[)(>srs of cokiny and biiipK'ttiiio ( )n (Ik' othi'i hand, it is not- suitable' 
foi mole I li.in medium haul mat('MaIs on acc( unit ot ( he ;; 1 cat, \\ ca r ajid 
t('.ir on ( 1 k' sti'el khIs, nor for 1 esin, since' t his bee omes sol t and sticky 
bi eaii^i of the' he'atmo (twiim to the yie.it/ amount- of fiietion in tJii' 
c( III 1 1 1 iiyal mill Soft pitch bi'ha\ es simil.'u 1 }' and does not, yi'iiei.illy 

siibiini to pills el isiiiy, w hile the haol jutches can be beaten down to 

the line st am \ t i')’ com[)h ti'l}' in the' C('nl 1 i fuya 1 milk 

A disads antayi' of tin' disinti'oi ator is t hat, in ('oiise'ipK'iici' of the 
hiyh lotatoi S’ n <‘locit\ , it c.oi (*asily be subjected to coiisi(h‘i abh> damaoe 
b\ the' lilt 1 oduct loll ol piece's ol iron or othe*!’ hanl bodie's. 

The costs of leiiewal e)f the; d isi iitey I at Ol' oe'c.asioneel bj the' ai'ci- 

di'iit il ch.aiyiny ot e'se-n a j^-]-ine'h seie'W' or nut- e'an attain the sum 

eif .")() to (10 m.iiksd Hut the* d.imaye' is much yii'ate'r when, in con- 
seepK'iice etl’ a bre-akelown of the' (ilsinte'yi ator, the' riinniny ol the 
briepietle faeteay- must be stopped I’or houis. In order to present 
siieh de'ranyemeiils, absolute; can; shoulel bej lake'ii that such loieiyn 
be-dies ai e com[)l(‘tely si'jiarated and le'moved be-fori' the pitch is 
sup[)lie(i to the ci'iiti ifiiyal mill, d’he* simph'st method of doiny this 
IS by the; .ipplieation ed’ a pitch-ciackeT or bre'aki'r, as [iresmusly 
desciibed, ejr of some' similar de-siyii for thej preliminary bre-akiny. 

The inethejel alre.'ady ap[)he(l for a long time at most of the stone 
and potash salt yrindiny mate*rials with yood results, loi pi e;s'ieaisly 
separatiny pieces of irejii wdiich would be elanye'rous to the rapielly 
I'esolsiny line mills, is seuiiewhat more involsed d'he material ejelivered 
^ JJer IknjhaUy ItIUH, No. 12 , pp b-l>. 
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imiQUKTTRS AXI) imiQmTIXG. 


lor is first jiasscd ,‘i sliakiiii^ si(‘\ »• and tlwn all<)\V(M] 

to pass powrif'ul iii.iL^oicts III Iniin ol' horse shoe, (»i‘ rhadrcj 

niaoiicls j)lacc(l al Hk* ontiaii(*<‘ to the fiiK' mill (hrator null, etc ) ‘ 
Tiio‘-(‘ pii‘C( oi iKiii which ha\«‘ not alrrady hcmi S'-paiatcd and rc- 
ino\(‘(l hy tli<‘ shakiny sio\c ar(‘ aftract((l the mayoicts on hoth 
sides ol the ciifianci' lo the line mill and usually held (heie until fht'V 
are leiiioNed ly liaiel Xothiny stands in the wa\ of lht‘ ns(' ot ^nc‘h 
may nets in hi Kpisf I'aet oi m‘s dm iny the piil\ ei isiiiy ol' < !r\^ pit<‘li. 

d'li(‘ lollowiny iahle, taken fi om a prospectus ot the Ma'-ehiiien- 
hanansl .1 It 1 1 miiholdt , Kalk, near Koln, eont.iiiis tinthts’ aceoimts ot 
the most iiiipoitant; measuiements, jxiwer i e(|nii (‘iiienis, niinihei ot 
r«‘\ ol lit ions, onlpnt, et(* , whi<h ha\e heeii fixed h\' exprimimits on 
co.ils lor till' mainitaetm<‘ ot eok( as wi'll as tor othei tim meals 
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d'h(‘ correct nuniher ot r(W’oliitions ot the centiatnyal mill ahvays 
di'pt'mls on the kind ot matc'rial to ho cruslu'd and the timaiess ot the 
final [iroduct In contradistiiud ion to other crushiny machines, the 
output is diminished hy incnaisiny the spia'd, ])ut the material yround 
is limn-, d'he reverse takes place on diminishiny thi' rale ot lawolution. 

Pitch is [mlverised hy the centrituyal mill to a vi‘ry fine yrain 
(coarsi' sand) ot the hiylu'st possihh^ uniformity, hut not to fine meal 

^ 1j h(*('\ve, I he h('ujnu[it)UM'he iicu'inniiiuj der Kalisalzr nentsdilaiid’s Kalihtxjbaii^ 
Berlin, 1U07, pp 
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‘or (lu^i si/(\ Til spiir <>f tlii'-. (li<' i’onu.il ion of a ciMLiin aiiu)uiit of 
(lust ('aniiot l)a ;i\oi(l<'(l ( 'olls(',|U»‘ll( I\ (hr slirr( liirtal ('o\ rr sur- 
rouiHliiiit (hr null inu.st hr m.nlr dust ti^ht, (lie Ixmi iii^s of (hr fhaf(. 
must bt‘ [)i'o( aL:;aiii^( <lus( ami j»io\ nlrd w ilh dus( pioof lidn'ical ion 
appliaiua's, [)irfriahly \\Uh iiiii; liihi ica( i< m \\i(h trraid (o (In' 
([Uanlity <'f [iKch (u Ix' j)ul\ <'i isnl, \\ha( has hrrn said wi(h iryaid (o 
stoim-hrrakrrs ( pp (!() (Jl ) applit's ripiallN wrllhrii' 

Foi- a luopirss ins(alla( ion, for rxaniplr ( ( 'oii lliiihal s\ sirin'), 
}’i(‘ldiny (m tons of l)Mipir((rs pm houi lopwliirh 7(H) ky piirh an' 
nrcrssaiy (hr sniallrst (•rii( 1 1 1 u;;al null, imxh 1 ,\o, | (powri ir(|uiird 
'2 to d 1 1 1’ ), N\ ill <*()iist‘(|iirn( 1\ not onl\ ans\\(i (hr puip<r,' \\i‘|| foi- 
pilch aloiir, hut will sldl ha\t‘ sullichail in irsrivr loi an r\((‘nsi(»n 
of ( hr plant (o f<tui or li\ (> pi ( sscs. 

11' the whole of thr riial (o h(' hiapnHtrd IS (i) hr plll\i I isrd a(. (he 
saiiic (i lilt', a s(a(r of athaii.s w Inch may hrroiiir la ri ss.ny w hrii draliiiy^ 
widi coal of a haid naliiir, i( nuis( hi' drtrinumd wlirthn (hri'oal 
shall hr (ir.itrd (I) alone in a sjicrial null . oi ( lM, (oL;r( her w i( h ( he 
pilch in a coinhimd <lisin( r^i a( oi , In pontar hoi h pi orrss('s a i r lo 
h(‘ lound The coin him d ci ii shiny in one null od'ri s (hr ,id\ antayr o \ rr 
srparat '■ Cl m h iny in (\\o nulls a sinuiltaia ommni iiiiali' nu\( iiir of 
the (womal'iials as w rll as ( coiioni \ incosloi installal ion and spaci*, 
hut h,is tie di ad\aiUayr of less rri(anit\ in op( i.dioii, since (hr \( hole 
woikiny ol (hr hiapirltr iar(or\ drp( lals upon one continuously' 
Minniny o\riloadr<l null. Srp.nalr <iiishiny oH'ris yira(ri cii(ain(y 
in (his irsprit, and als ) allows hr((ci adaptation (o thr chaiiriny 
natiiir ot (hr co<d oi pitch h\ col I rspoialiiiyU altriiiiy (hr io(a(oiy 
\<'lo(it,y ol one Ol (hr other ol (hr nulls, oi h\ piittiny (hr co;d dis- 
intry I ator out of act am in eases w hn r thr hi apa t ( r f.mtoi y is Mippl ird 
with a softer co<d 

II all tlu' coal IS ernti ifuyalisrd for a (wo pn-ss or l()-lon hripiirtti^ 
factory, a disini ry I atoi capable ol yi\iny at Ir.ist OdOO ky per hour 
IS 1 ('(piirrd, such as niod< 1 No 'I, which, h»i an oiilpiit of 1 !,()()() ky , 
rcijiiii rs <S to 12 If It 11 c<)al and pitch air (i-ratrd (fjyrt h(‘r in one mill, 
10,000 k'y per lioui- wall hr r(‘(|Uiird foi a plant of r(pial si/i;, and dm 
sanK3 model, Nu. 1, would hr ada[)tahh‘. 

For the provision ol tliri'r to lour ('ouUlnhal presses, model No. 5, 
with a powaa- re(piirrmrnt of I I t<j 20 II F, would h(‘ aj^plird. 

\Vh ma; a soft co.d lias to h*,* pressed almost ( \( 1 nsi \ rly, such as in 
Low'cr Rhenish \\ cst jihalia, the w'oi k is now cainrd mi w it limit a (“oal 
disintegrator, thus eil’eetnig coiisiderahh* saxiny in lunniny power. 
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Roll Mills 1{) and 20).' — At a nuiubar of l)ri(|i]L‘tto works in 
Lower Rhenish Wc'stjjhalia, roll mills, sneh as aiv ol’ten used at the 
local collieries for [)ul\erisin^ pit shale for hrick-makin^^, are ap[)lied 
instejid of (*enlrifu^al mills. 

1 he usual design of these roll mills is is^pisssented in section and 
persp(‘(‘{ i ve hy fi^rs. ID and 20. d’he bevad ^^n^ar-wlusd (/, drisisi by the 
transmission ])ulley, S(“ts tlu' ^rindin^ table 6, consisting of hard cast- 
iron plales, in motion about its veidical axis. The si('\(' rini^ c, 
provided with cast-iron or st(S‘l sieves, is screwed on to the gi’indin^ 



tabl(‘, on which stands tw'o heavy runners d of 4000 to aOOO ky wa'i;^dit, 
with cast-steel or hai'd cast-iron rin<^es keyed on to the cii cumler(aiees. 
Wlum the table m<)ves, friction is set up ludween it and the runnel's, 
causine; them to revolve in a vertical plane about their hoii/ontal 
axis, and partly crushim^-, [lartly i^rindin^^ the matm'ial supplied. The 
rolls can rise and fall in th(' soliil e^uides of the framework. In order 
to miminise shock consequent upon tlui char;^dn<^^ of material which is 
too hard or too thick, the common runner axle is supported by the 
two bars g pn'ssint^ against tw'o powan-ful spiral sprin^^s in tlu' cross-head. 

The pitch broken by ini'ans of a stonc'-bn'aker or the like is usually 
* Niedenhein.-Jrc,^ff((l. Sainmclwtih^ 1905, vol. ix. p. G80. 
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allow(Hl to fall (liivctly on to (Ik' ^o indini^ tal)l(' and. by int'ansof two 
H(*rap(‘is arrano'rd al>o\(' (1 h‘ tabL‘. is aulomal icall_\ and alt.a iiali'ly K'd 
und(‘r tlu' runiaa's ami on to (lu' M('\(' rm*^ (*. Tlir suliiciiMdl\’ (‘i usIumI 
material pas^iny tlircaiidi (lie pn loral ions of (lu' si('V(' j)la<(‘ I’alls on 
to th(' annular cadbad ini^ (ablo almost, imim'dial ('I\' ladow. wliib^ tlio 
lar^«‘r pnaTs ai'i‘ ai^ain automat ically passrd nmlcr (li(> riiniii'is. 

1 lio sit‘\a‘d small pit^di is sri'aptMl coni innoiish from tlu' (‘olbad in<jf 
tal)l(‘ 1 )y s(‘\ ('I’al uiukcis into om* [)Iacr, (atln-r flu* ba'din^ liopptU’ of 
an ('li'\aloi-, or in a chnti', slid(‘, oi* woi m 

1 Iu‘ laaiaw.il of the runnri lin;;^, onudma jind si('\(i platrs must be 



1m<> ‘Ja, — iiiiilKi ot (Ilf l)(;o(fli(l Mnsrli iiM II f.il ipl k, 

efbadi'd cvciy si\ to t\\a‘l\n montlis, arcoidiny^ to tli(' liardm'ss of the 
mat(n’ial flcalt w il li. 

Ldi^n'-riiiiiici s ,11 <■ mado by ilio makers ol ilio [ircpai .ation maidiim^H 
in about S(‘V'(‘n dilbjimt si/rs. 11a; table on p. 7t) ^iva's a review 
of tlu' imaisiirements, output, ])ower nspiinMl, etc , ol tin' ed;r(*-riinner 
mills with I’enewable bal’d east-iron runner nn^s and bas(‘ plates built 
by tlu; tirm of Seliuehtei maun ^ Kremer. 

In conseipienee of the inevitable formation of dust, diirin^^ the dr^^ 
grindinyr of pitch, tie* edge-runner must be covered with a (;los(;d dust- 
tight slu'ct-metal eovaa- built in several sections. 

The edge-runner is wedl adapted for grinding (pht(‘ solid hard and 
brittle pitch, but less suitable for medium pitch, which on hot summer 
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(lays s(|iiasli('(l out ainl siimmkmI ahoiit Mudor IIk' luMNvload 

(jf Ilia riiiiin'is t 'oiiipai'ad with cent i il’iii^al mills, adpa--! iiniim lia\a 
th<‘ ad\;iii(aya of a slowar and mon* (waii |•lInlllllu^, lowai wimt and laar, 
and lo\V(‘i aoii,suiii|)( ion ol’ |)owai\ 
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S(Misiti\i‘ (o pii'cas of lion lilt rodiiis'd, and ptsliaps th(‘ ai oss-haat m mill 
(disai;i;i'('L,M(or), could also find soim' a|*|)li(M( ion Hut lliai’i' saaiiis to 
lia\'a Ix'tsi no (‘xpariimmis madi' in this diias'lion. 

F'or liiK'ly piih ansiiiy I’l'sin, ^\ lii(di was a faw xs'ai s a^o timiporarily 
ap[)li('d as a pai'tial siihstituH' I’or pit(di in Lowar Hliaiiisli W Vstphalia 
in cons(MjU('nc(' of a saaraity and ('\traordina)-\ liiyh pnis's oF [iiiali, 
cenlnl'u^al mills wau'c only litlK' uses] on aaaount ol' the r('asons nisiui 
al) 0 V(', wliilaliall mills ^\ ('!•(' (-('(‘oynisi'd as hidiii,^ (piita suitahha JJasides, 
a resin addition ol' only O'd to 1 par amit. ol' tlu' hriipiattina; niati'rial 
onlyyd\t's risa to a \ ('!•> small (Hitput Sinai' tha not vary ayoH'aahle 
application ol' ri'sin was ahandonad as soon as praat iaahh', a dasaiiption 
and illustration of hall mills may wi'll ha omittisl han', and in tha ease' 
of a ri'iiawsal of tin' usi' of i-asin tlu' aorn's^tondiny^ aataloyia's of the 
well-known makais of prajiaration inachniary must be rab'rrad to. 



SECTION V. 

SUPPLY, MIXING, AND DISTRIBUTION. 

Tnr Mil, ill (Mi.lls (»E lilt' \.inoiIs kinds of coal lo lx- applu d (li.lld ro;|l, 
scliil I'.ll ()1 I'.lt co.iU) Iinist lie Lllo'll I'lolll (lio noi.i^c 1)111 ()1 kills III 
ic^^iikii dotiiiito (pl.ml i( i(‘s, accoidiii^ lo 111 .' I cipiii ( iiiiMils ()!' iln' (ihk-, 
;iii( 1 dt 1 1 \ Cl ( f 1 ( o t Iio .1 ppIiaiK c ml oink'd I’oi (lion ad in i \ I ii i c w il li (In' 
kiiidiim iii.'ilcii.il fo 1)0 iisod (liaid pilcli, iiicdmni kaid piti li, ,iiid ,ilso 
resin 1 1 ii)'( cssa 1 \ ), winch is sun nlkiins iiisl \’ nil i odu' ( d i ii (lie ,si il id 1 oi in, 
Us 11,1 1 1^ I’l Mill ( ho li in' j ml \ Cl is| II w inaolinic The i ,i Mo lx ( \\ i oi i coal ( oi 
the \ ,11 lolls k I lids ol cna 1 ) ,md hoinl which h,is ht on li \ od 1 oi I he {line 
inilsl he sMn{l\ adhcicd to, lm( inii'-l poiinil ol' hoiim ,il(ciod at will 
should ( II cuiiistaiiccs in,iko il iiccoss.ii \ 
riic usua I doli\ cp\ .ipplrmccs an' - - 

Revolving Round Table (Scraping Table) li-' dl (o d:: .md Jk - 

Such a loinid l.ihh' loi co,ds coii^iMs ol .i hoii/onkd c,ist non disc 1 (o 
I () iiK'l ic diaiiK'Ici , li\cd lo :i \ci I ic;d .i\lc, ai r.iimi <1 ci'iil lall v iiiidoi a 
sior.i-)' hoppoi ol the 1 inniol-sh.ipcd lowm poilioii ol a lame s(ot;i-(‘ 
kill a( a dchinte dMlaiico hoin (ho nock of the runin'l The disc is set 
ill I ol a I ion slow 1\ k\’ a p,in ol lnw'el w ln'cls a( I ,n led I o t he 1 1 ,i iisni c Mon 
shal’lskolMW III (ho in.nhitio dosmin <1 Iw lluinkoidl and illiistialod 
on p 72, the dislanco Ixlwa-on the disc and fho n* ok oi (In lunnel 
is HM'd k\^ a shoil iint,il nng suiioundne' (In' lowii p,ii( ol (he 
funiiol, lioin wdiich it is sim|M'ndod hy moaii'-i ol an aimk non iiny ,ind 
Ho\a'ial holts and nuts. Il\' tiniini- the nuts i( c;in ho nioio oi Ios,s 
loweied Ol l';liso(l. 11 (he gndle is close to the disc, the inch ol the 
iuiniel is closed, and (he coal eiu'losed on the ceiiltal [)ait ol (In' disc 
cannot esca[)e. Wdn-n the gndle is laeod, an ainouni of oo;d is ,d lowed 
to esca{)e all round (lie luniiol coM-esjioiidnig to the hemht of (ho opoii- 
iiU’’ and tin* anyle ot skjpo ol tin* coal. Alter this condition has kci'ii 
attained, (In' thrust of tho coal fioin the lioj)pei imI ui,dl) c) as( s, unless 
a vi'ilical l.nninar sciajnng kinlo (sm- als(j c in lig 2o) is aiianged 

71 



72 


BRIQUETTES A\D RRIQUETTmO. 


above tlio outer portion of tlu; tabl(‘ at a sliarp of ineliuation 

In cons(‘(juenec of the revolution of the tables a delinit*' strip is con- 
tinually seraprMl away from tin; llat eoiu! of eo.il and is inow d towards 
th(i (;dy(‘ of tin; tabh', when' it is allows'd to fall olT In tiy. -1 tin' 
scra[)(‘r can only \ h ) sc'tni to a liinitrsl extent, (at tin* left), sinct' the 
^reat(‘i- [lart of it is eonceahsl In'liind tlu' neck <d‘ the' lionptr d'lu* 
coal is scrapr'd into an inclined imdal chut(‘ throuyli which it shuh's 
into a covened woi’in eonw'yor. 



Fu;, 21 .-"Dole ('ly nitli adjusl.iMo ^nidlc , liclow— n vnhin^ luuiid tahle 

with soi.ipfi, MasohinciihaiKiiistill 1 1 uinholdt. 


The (luantity of eotil n'inoved is continually I'l'placid l)\' frt'sh 
batches of intiterial from the hojrper. This (piantity, known as the 
supply, becomes ;^Teater tlie hiydi(‘r the ^^irdh' is lixed, oi‘ its dis- 
tance from th(‘ table increased, on the one hand, and tin' furtlnn’ the 
scrapi'r is pushed into the co:d cone on the other. J’)\ the aid of this 
simt)le arranyn'inent it is (piito possible to reyulate or exclude the 
wSup[)ly at any moment at will. With laryn' delivery tables, which are 
very much list'd, the ydrdle can conveniently be excluded and only one 
or more' scrapers used in the operations. 

The smaller delivery tables for pitch are, on the otlu'r hand, mostly 
fitted with the double regulation, as the above example, or lilted with 
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sli(]('s, (‘tc., siiKM' 111 \ icw ol’ <li(‘ liii^li pnct' of pilcli, nn ainl 

cl< 'S(‘ 1 ('nill.'K ioil ol tln' (•(•liip.ii.it i\ «*1\ Mil. ill jiitcli .idililioii (ImIwcmi .') 
.111(1 ])(‘r (‘(‘lit ()!' 11 r‘ biiijia'llt' iiii\tuu‘) licet iiiK s (»f ([iiHc sp m lal 

importance. 



iMC. 'll.- Huj'j'l}, j>n]\ 1 1 oiiR', .iii'l Tiiivil)/;' .'ilH'li.infcs 7 <r-]jr n rk 


22 slio\vs tlic aiipjily, pul vci isiiiy^ ami mi\mo ai r-anycuiciits of 
the Zcclic I laycjibcck’.s britpjcUi* facloiy, wbicli li.as already been na n- 
tioiieil ,y(.‘Veral time.s, and was etpiippial by Scliiicliiermann Krenier 
in IbOt) (eoiii[).ire tln' (‘(impleb' suminary in SeeXion IX ). hdider the 
hoppers T of the three c} lindiical masonry coal-stuj age bins tlnee sciap- 
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At lilt' Zr(-li(‘ r)l;nik(Mil)urL; ' tlu' xniious .sn|)[>ly ni’rn iiyi'iiK'iit.s 
ilhjslrMtcd ill liy *2,“) .uid nr(‘ soiiii'W li:d ddr('r(‘til in aiiaiii;t‘- 

nicnt and design arc apjilicd ddu' necks of (lie liopjM-i-s ot‘ kctli (lit* 
coal- and pili'li lioldcis n ,i nMidi to the ie\()l\ iny disc, and ai'c proN ided 
at (li(‘ side \\i(li a delixiay opening litted with a inoNahle slide 

d'h(' nniieiial di'Inered is li'd hy means of th(‘ sera[)ei's c e, whieli 
are attaeliei] (-lose and (anyen(iall\ to (lie lu'ck oF (la^ hoppiT, into a 
common nii\iny woim (not shown in tin* liyur»‘) sitiiati'ij hetween the 
’ itdi 1 1 !i' I li -II Sam hi< I II fi \ul i.\ , 1 !)n-'>, p. (5 1 .‘t, lii( :288. 
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tables. tlu‘ tabb's u'VoK in op|u)sitt‘ dinrlions beeanse ol the li('vel- 
wheel (]ri\e. ll()\\e\er, tlu' inateiial lias to [)ass a second so-called 



Fl(, ;> 4 . 1)1 iiilHitiuii hii.iM. iiiixliiH' (o ||. iliii" (.\I II , liy rno,iii 3 

I >1 I (''Ml \ f \ ol ri til. 



Si(J( ( Icv.iLioii IIII'I 

adjusting slidii d <1, fixed radially betwemi h and r. Tliis rs provided 
v/ith a slit, andean b(‘ niovi'd in solid I’lanie providecl with a similar 
slit. Now, aecordini,^ as the ojaaiini^^ in tin* adjnsiin;^^ slide d is moved 
further away from or nearer to the centre of the lovolvin^r difse, more 
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or U'ss iiiatcilal is f)y tlio solid scra[)(‘r a into the inixinLj worm, 

('<)n-('S|)otidiiiL: to the in(*ieas<‘ or <li'(-rras(' of the amount of ni.iteiial 
piissiiii; the openiiiL; in the reyulalin;^ sluhe The, l)ent shed-imdal 
aims eeatt.ielnd to the slid(‘ liames <1(1 only ser\e the [)iii[)ose ol 
holdiny the inaletial isMiin^^ Irom tin' neck of the hopper to^^ether and 
[)i e\ eiit iim' its heiiio iemo\(‘d too I'arly Thi^ eoniph'te a[>[)lian(*c 




Fk; ‘J(! Su[i|i1\ dl ch il h}' iiiimH'. nf lolliii'j; sliil(‘s, di il n ally 

HI tlllu jMtslOolls, 

oh\ioiisl\' peiiiiits of an (‘\tr<'m(‘ly aeeurate la'yulatiou oi tin' snp[)]y (d' 
both iiiatei ials 

Jlolli fKf AS'/e/r' (supply shoe), tiys. '2(i and 27. has h('('n copied fi'om 
the su[)[)I\' aiTanyements used tor a Ion;j( time in llmnholdts ore- 
washiny })lant, Helow each hopp('r-sluiped deliver 3 wsection of the coal- 
storayu' tower an iron roller slidi' or dt'li\ery shoe runs across the 
dii-eetioii of the h'liyth on t\\o somewhat incliin'd rails, and is slowly 
piisln'd backwards and foiwvards 1)\ means of a connecting rod and a 
crank. The heiyht of the coal layer carried out of the mouth of the 





lu<!. ‘27. - .slioc and slmlvin^ sio\ i* in tliecoal stoiagn htoie of the 

Klnnniiu brnun-tto woiks, 
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hopper ]iy tie' i-olN'i- sIhK* e.ni he omil.ihd h\ .1 Jidc (ixrd d ii'dit 
aiii^dfs to IIk' opening; and opri.il. d h\ ne aie- .li a ii iiid w Ik 1 I W Ik ii 
th»‘ «^lio(' t r.U el.s loi w a I ( Is ( ( 1 ^ -Jo I a 1 id I 1 ) 1 1 ( a 1 1 e s \\ 1 1 1 1 1 1 1 1 1, ( ( , 1 1 
\\ lileh has lalh n upon it l‘i om a 1 )o\ <• up to 1 lu Ik iidii dl 1 he I o c op. n 

inL,M )1 the .slide, t la *are t h iis ai isi n n ndci tie 1 1 'j .p. 1 a nd C'O . 1 . d 

h\ the hack poiiion ol thi' '^lide hKedimie: idl'd lo iIk- nia-^ol (od 
slid) 11 Lt Troll 1 a ho\ (>11 { hr 1 et 111 n na il a »n ol I Ik 1 h. .w . \ . 1 (111 ) 
tla' plate is di'aw n a\\.t\ lioni (la* nans .d co.d m.oi'Iiii" iipMH u nji (r 
the haidv NN'all ol thenioiith oT t he Ik tp| i.a aia! iIk Ii hi pail ol ihe 
aeeonipan \ ini^Ha \ t I ol eoal a-s loii^ a > I la t . 1 11 1 n - 1 1 ■ . 1 . , < .| (Ik d iok I ,d Is 
on to a sliakiiip; ^aoi' (see (i^ ) and (laaier m!" a e'>\.i..l w.ani 

eon\ e \ or and nil \ ri iiinn 1 n^ I la- w hok' l.-ii'p h ol 1 Ik d. 1 i \ . i \ - 1 a 1 . . 1 11 
that ] .ai t leilla 1 .srel a .11 ol I hr t . >\\ ri 'I'hr sha k ■ ir- a\. h.i-lla uhji.tdl 
|. K oKii 1 iiLi ( la eoal hiit pi na 1 pa 1 1 \ ( o hold 1 t.a k 1 1 a 1 di , " a i ! k ^ 1 k ^ la h 
as pa ( rs df I roll w h leli a 1 r 1 nl 1 od la-.-d . hii 1 ni; t Ik- td 1 i ir ■ ol 1 1 1. ^ 1 di ,e ;r 
hills a 11 a ppl la la-t- w h a-h is a h--. d n t .-I \ . - . n( la 1 w I a 1 . 1 d| i 1 .j 1 1 ( . . 1 

oh( a 11 a d 1 1 oil) r \ 1 ri na I ^011 M r^ (It w . a k ( ( I lip - la li a- I oi . - a n 1 pk 

at t la- Ida inaii hi a jia-l t . w . n k-^ 

k'oi (la- pit'-h additions (hi^ d.-ii\'i\ lak ippl'iiar alllaiia,'h 

0 ((asidni"\ -ijdad i- la.I siiitahk nar ,1 \(|. niiid\\ hdppu 

op. niie^ inn I hr e .d aial (-011 .>|ianll\ il oll-n haj)pin llial lla 

nialtiial to o .klu.i.d <k" ^ lait alak down m nliaanl .pMn!il\ 

h W I ! 1 a ! t 1 a p 1 1 ( - 1 1 \ . I \ I a ^ 1 1 p a ' ! 1 a I . loth, i 1 d . 1 1 1 t 1 a w a 1 1 1 1 i i li 1 1 1 a l . 

:p nr ( rise to diop^i . . .i hk ml .-1 1 iipl am- in w di k in-.' 

Supply a,nd Mixing* Appliances for Hot Soli Liquid Pitch \( 
soiia- w 01 ks ( Z.-(-h. 1 hd land 1 1 1 I \ hda I na II hi a I la 1 1 ' w oi I -a t la pit. h 
is 111 I \ ( ( 1 \N 1 1 h da (-. M 1 a s -ol I pi t eh in tie* I a 1 11 a 1 1 oi in d I a a ppl la 1 a . s 
Sri\in^ loi‘ thr ediketion in\ ''\ aia r .-md la.ilin-j .d this pit.h ha\r 
al I'l -ad \ hraii hi a !l \ < k -el I h( d a ho\ K ( < I p h ) 1 11 a. k 1 1 1 a m lla ii a-l liod 

nl -'ll ppl \ and a.lini \1 III r will h.- d'-all with in t Ik hdkiw inp pa-j. - 

d la- 111 ] id pit ( h Mill - 1 1 oin a roi union tank ml .. a \ . » 1 , w le 1 r 1! is 
r-'sKii to lla- n<-r(ss,t!\ t t-iii p. I .it 111 .- h\ 111' OM 'd a 'li.mi (<al and .1 
•stiirir imlik alt. 1 sl.ad\ sinMii^^r i( icniain-' liinpid willami tiotkinp 
Vndri’ the \ rss( 1 Is a n a ppa 1 al ijs { Im ilk ) w h a h p.-iin it w h\ na a n-^ ol 
:i niiinher (jT k-\.i a 1 1 aimna I1I s ,1 (k-linit.- (piantit\ ol pii.h jldW 
into ;in opi-n ti oim h ( Z'-rla I lol la nd i i I 1 \ ), 01 , as m hy ds l h 1 oim h 
a closed tuhr { Ida-iiiaii hi a pa to- ^^.a k - i 

ddie tioilpdi o! till).- op. ns tail ])' low lla- i.\ol\m'_c ■. 1 a pm dio of 
tlaM-();d-suppl \ ho[>p' ‘I’ w h a-]i M pt o\ a k d c ml m iia 1 1 \ w 1 1 h d 1 a . 1 mi la 1 1 
coal from lla- exit of a rr^ oh mg dr\ mg diami ai lang* d kitriall) above 



it, anfl over} 

II It ',‘11 IS of ,‘l si 
ovoi’ till' t (1:_5 
litjuid [tilcli. 


P.UrQTTETTES AVD imiQUETTING. 

!ii‘S wlit'i (lir s(*r;i JM'T, \\ liich Ik 

Icx’t'r with ;i cl, imping ;n ran^iiiciit , pii'-l 
;c oi Lljc t.ihlc. At tills point the coal iiiiilc 


' iiiovt'tl hy 
ics tilt' coal 
s with tl 


:ic 
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Tli(' (■onl-])i(c]i m) pi (..liicrd falls mh) .1 ll.il <-\ limli kmI 

tank, situ, lied 111 llolll (»1 , 111(1 l)cl(»\\ ill. (ll'-( .illil pl()\lii(‘(l witli .1 

,stll I't 1 W Inch p! ( K luces .III 1 1 ll 11 11.1 1 r IlllM me .lie I deilN < I s U mtd (In' pit 

of ;iii c]c\.i(iti‘ Tills hlls t)i(‘ iiiixliiic nil" .1 woiiii citii\.\(ii lot 
I’liitlici iMiispdil I" (he ste.iiii knca'liicmii.icinii. cl IIk'Ti^I. 1 pnsdu, 
w Inch will he I’m (la i dcsci ihcd helow 

The ^le.iiii iiMim li"iii the (‘. m 1 h(.p]>ei, 'ciapiic; di'-c ,iiid sinici is 
lc( 1 1 1 ll ( I a (1 lie 1 mil 11 II leim t h W Ise ;i h( t\ ( I he d 1 \ 1 1 C ; d 1 111 11, h\ 1 1 KM 1 is 
()1 a Imni] .iiid ,i line el elie. I iiK (al liihiim hi. an I h. line (lie Imiiaci* 
j^Mses iililisi'd ha dniiiLt' ill.' C((.il and llie si., mi t\()l\(d .ii(‘ c(ai- 
(nni.ill\ di.iw 11 (dl h\ III. .Ills .(1 a \ (ait ikitoi 

Worm Conveyors and Mixers. Woim c.ai\( \.i ,ii.' m-d m (his 

s('ct K ai as Well .is in l In* s( ( I k ais de.i 1 1 im with lie ( ( ai \ ( \ .i ik e ^t ( a ,i ^c. 
aii'l pnh(ii^init (d the i,iw ni.it(a'i.ds .iml h.ne .ih<.t(l_\ h. lai lepie 

.MMi t ('( 1 ( a ,d Ic.mt 1 IK I ic.i I ( (1 1 1 mew ( 1 .1 1 (I i.n a .1 lie i i cj' T) lit J, ,i i id l !7 ) 

Tlie\ ,1 1 . T ( ) he h ajiK I 111 .1 himst all la i.pi.a I .• hn I . a n * and ,i k ai'_; with 

h.iiid c(ai\(W(a^ ,iii(l el'W.it'as loini indn p.ai m hi. p.iit^ "1 tlie.'.piip- 
ni.ait Tl K w .id.i pt I laai i-'el \ ( s I . ) ; I K Ik >1 1/' ait ,i I <i ik I i ik I iik . I c* 'ii \ e \ 1 1 1 e 
of line 1 1 IK d .a ll()m\ in.it.ii.ds .and (spi.ialK (" tlie iiiixtm. ol 
S' \ (a 1 1 \ (Ml ni.it ' 1 1,1 U ' ik h .is 1 . ii ,i mpk I lie \ .i i k .ii > k i ik I s . d ( . i.i I 
(li.iMi siiiiili\ "I " iiii I, it .kikI hit ((..ihi "I ((i.d .Hid pit( ll siiK.' the 
\ 1 1 K ais Ilia I ( 1.1 k ,11 e t Ik a ( ai'^hl \ in i \e. 1 n p d m i icj tin h a w ,i i d I In iisl 
111 i 1 k wmiii li.ai',h .iikI the kam.a tin 'lid.nic' (.aw.md tlie inoie 
I ll' a I ai^h t Ik nil \ nn; 

ll w ( )ii Id ,1 pp. ,1 1 lo l)(mi(|\ isahk lli.ndm. ( . ) '.e > 1 1 k ii . Inll_\ ml" (Ik* 
d. mil etc (d tin W'aan c.aiN.wom Suae li"W'\'t iIkw IiikI a iniicli 
iicae ' \t.aisisc , ipplic.it ion in (he lai.piettnc^ "I hi"wn co.d-^, it w.aild 
?ip['(wii Lu be inuiu ads m.ihlc lu (ital with ihein in I'.itl II. 



SF'X’TloN VI. 


WARMING, DRYING, KNEADING, AND HEATING. 

Ar<'()i;i)i\(; to (h(‘ (Icsci ij)(ion of the usual of hi i<|iit 1 1 11114 

(■(i.mIs mIm'Ii ill S('(:tioii 11 . (pp. 41 ) jO), it is lii^t lusa'-^ai) tu 
(list iii_i;uisli — 

{(() Appli. luces to (leal with moist sm;ill comI aloiic, mtuI 

(h) Appliaiici's to (leal w'ltli the mixtuic of moisL (m),-!! ,uii 1 [utch; 
for the pui [H ),s('s ol‘ Iii'at 11114 up and di \ 11114 

111 add it loll, it is lu'ccssary to deal w it h — 

(c) A])plianc('s fdi* kiK'adinc and lic.itini; tin* hi i(|Uct t iinj; matmaal; 
in wdiK'li onh'i' tin')' arc (h'alt with in the followini; ji.i^cs. 

A. WARMING AND DRYING APPLIANCES FOR MOIST 
COAL ALONE. 

T Si cam dr\ ini^ t.ahlws, 

T 1 t'li c dr\ 11114 ' 

must hi‘ considered j)! incip.ilU lor thcsi* purjioses. 

I. Steam Drying’ Tables. 

Stc.am diving tahhes ha\c .already iKsai ap[tlicd liy tlic Zeit/er 
iMsmigics/cri'i und Masehinmihau-Akticngcsi'llschatt d Zcji/ ten \tMiN 
ago for the dr\ iiig of ^\ id (‘.arthy-hrow n (*oals, and sima' tliat tinu' lia\ c 
hctai a[)p]icd in almost all tlu' hi i(pictic laetoi les in Ceiiti al ( ici niany, 
l\hincland, etc., hudt. h\' this wadl-known firm. lus'cnlly the eoal- 
biiijiictting factories in the kingdom of Sa\(*ny and iSilesia ha\ e heeii 
similarly equiojicd hy the saim' tirm. Steam drying o\ ens ol corre- 
spniidingly smaller si/e can also he used for the drying of waslual 
small coals. 

T/i(’ Zrif: S/f’diti I'iihJc Dryrr is illustratial and full\ d('scrihc(l in 
Part II. among the drying o\ens for hiowai coals, lleie it wall uni}’ be 

80 
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stat'd iliat it roTisi^ts of as\st(Mn of hollow ii’('ii plates arraiii^ct] oiu' 
aI)o\ o (he other, with a clear sjta(a‘ in (he eeiitie and disehai;;*' openings 
jeUhei at (he inner or outei ( 

d’h<‘ (allies ate pio\ idl'd w ith re\ol\ inp; stii rei.s eoiisistini^ of nii'lal 
sho\els which wind the (hin layer of coal charged I'loin aho\e alter- 
nately Iroin (he inside to the oiitsidi' of oni' tahle and fioin the outside 
to (ho inside ol (he tai»le ininiediately below, and ilnallv discliar;j^e tlie 
coal Iroiii (he lowi'st tahle, d'he hollow tables air heated b\' tlu' ex- 
haust stf'ain fioiii the eiioiiu's and pre.ssi's together W'llh fresh steam 
whoii reijuired, introdueed throu;^h two hollow^ columns standing 
opposi((' to (\-ich other, while the ('ondeii.sed water Hows away throu^^di 
t w o odirr coluiiins (sec ll^es 2D to ‘U ). In (his way, aided by the con- 
stant still iiiK, (li(> \\atei present in the coal is Ltiadiially e\aj)oiated 
-'>iid let into the oj)( n as " lhasen” (Wr.isoii) thioiii^di a \apour Hue 
<'it(ached Idw down to tlie duel'. The coal is, in addit ion, thoi ou^dily 
mixed b\ (he constant stirrin<^. 

Dr yiiiL(o\ens with eleven tables sutlice foi’ tlii' dr\'intt of washi'd, 
diaiiied ^mall coals containiiiit about lo to 20 ])er cent moisture down 
to about !• to ,) pel Cent lesidual nioistuie, usiiie (hi' iMistomaiy 5 m. 
diameN r tables w ith a central spaei of 2 m diameter 

/o'l online to the expri’ience earned at. the Dieiheril. v. Ihireber 
St ' I II kohli 11 w el hell at I )i esdeii,' t he 1 i fe of a st cam (a ble o\ ell foi' hai d 

( oaU is Miil\ .(bout s|\ \ (Mis 

A Zeit/ei labli o\ 1 11 loi leiiueine 1 A I oils sina 1 1 eoa 1 with a water 
'mitiiiiol jo per ('('lit ( o I h tons w it h o jw'r cent w at er, weiehs about 
1 I ( M )( )() k e and 1 os( s at (In' w oi ks a bout h7,t)()0 u la i k s. ’ 

H 111 ' Z' it/ei I'hsi noieszerei has iecentl\ tuined its attention to tlii' 
|||•llOlb^etul e of spieial diyineiliums foi- pit I'oals, and these will be 
dealt w it h nioi e i ully below'. 

/)b/s,s^ 7 i(jl> III (^f Sff’inn hrif'nKf Tables'^ (ll^ss 2!) to dl). — Tho 

Mas(-hinenbau-Aktiene( selLschaft Ti^^der in Duisbui^^^-.Meidei'ich, who 
siijiplied the Hist biiipietfe fai^torii'S built by tliem W'ith the Detry & 
lleekini^r dr\ ine diaims described below', }ia\e recently taken up the 
constiuetion of special steam dryin;^ platixs for coals in addition to the 
buildine of bi iijuette pressi's, and havi' already completed seven siu'h 
apjil lances for four new' plants, two of which aie for the Kgl. Der|t- 

* Tho hriipu tto fartory is (](“-< rilx-d and illiistratol hclcw in Sotion IX 
“ Acoiidiii^' to a hUteiiiciiL made by tlie Zul/ei Kisi Il^ae^/el 1 1 und Mas( Iiiiieiibaii- 
Akt.OIes 111 llir sjaiii^Mif I'auH 

Tlu* arrow b iiidieate the (liudioii of mol ion of llie ( oal. 


0 
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irispckt ion Kniii^sliiif i«* ()S l’a<-t()ry.^ At tho prrsiMii time 

(suiiiiiK'i' IDOS) lour iiion* mk* in tin* (•<)ins<* ot ronsj nirlion 

'I’lic dcsi'^ii ol (}j \ ovm (Icscf ilx'd as the sys( riu is 

siiinliii 111 .111(1 in ni;iiiy (l(‘t;uls t(j that of the /vtiil/ a})[).iratus, 


! 

I'f 
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Imt dilli'is t'lom it pnncipally in a peculiar niipioN rnuait ot (hr sh'ani 
tables (batent No. I SP451 , (Jroup II). The hollow s[)aee tiilud with 
steam -w lu'ii the table is in the lioii/ontal po)sition — is made shi^htly 
conical towards the cireumb'ia'ncc ot tht' table on the lo^\er side, so as 
to permit of a free and rapid removal of the condenst'd water, thus 
increasing the etiieieney. Further, the coal which is being moved over 

' vlant IS (Icm iilied .iiul illubtialed m Sectiuu IX. 

_ 1 1 . among the dr} . ^ 
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tln' taMr' i.s not (o tall ( In oii^li siiikIi \ ('((n ci ( d ImiI, 

Miii|)l\ falls ()\ri' (lit' imit'r or oijtfi ctlm- tif tlir (ali|i‘ on (o (In' oik' 
Ix'low ( '( (jiit'iil 1\ . tin* (altlfs aio of all.‘Mialrl\ lai o<' and '^iiiall 
diaiiK'lci and lli.* t'di^cs on to winch (he coal falls fioin (In' (ahh' 
al*o\(' ait' pr(t\id(''l with sht'ct iiit'lal ci1l;cs hii;h ('nt»iiL,di to })i('\('nt. 
pit'ccs ot coal fiitni fallin^^ awa\’ ()nc lahh' ((i;^r o;i (il’fh fionn (lit* 
hol(oin) is lilvf' (In' Zt'it/ appaiatus, inlanl wi(h shet't iin'lal sii'\('s, 
which holds hack .nid pushes o\(.'r (ln't'di^c h\ special iiu'ans all lar^u' 



Fre, 30 S(< nil i]i \ iic^' Fii r i \ Ion (ii^uiMl |0 in 


fort'i^oi bodies, such as [ticecs ol iioii and wood, while tin' coal falls 
thioii^di tin; stpiaic holes of the s](‘\(' 

d'hc siii I iii^r aims of tin \ ci t ical st ii i in;^^ shaft ait' (itted with sht'ct- 
steel shovels, wdiieli are suitably inclined for mo\]ny the coal fioin the 
inner to the outi'r edyu's, oi r/^r /t/'so. The coal is deli v ('red eentrally 
oil to the tiist table, and the amount can b<; aecuiatt'ly rt'^nilated by 
means of a movabh; nu'tal cylindt'r. 15y means of a fiiction eouplin;^ 
the stirrers can be thi-own in and out of ^n;ar wliih* the belt is runnin^o 
The drivin;^^ belt runs on c-one pulleys. A sheet-irtai ('(A’er consisting 
of hin^t'd dotji's surrounds the com[dcte oven dow n to t he sup[)lementary 
vapour Hue. Generally the vapour Hue opposite to one or several 
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of the low'i'f doors is left to pi’onioto tlio dryin,!^ '>f <'<>‘ds ;uid 

tin; i(‘iiio\al ol Mk' \,‘ij)oijis hy Du* stream ol an eiiLfiiim fioiii tlu' 
outside t'in llioi', the d( inrs a Ilow t}ie()\cn attend. iiiL to lake saiii[)les 
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duriiiu^ the operations at .any desired [)laee in order to iiialo' tt'sts of 
tlu' moisture content of tin* coal. 

The lowaa- t.d)les are pioNidisl with vtmtil.ators, so tliat tlu' pi'oeess 
may he reeidated exactly at any time for tlu' production of co.il with 
the most desirable content of moisture and at a suitable tempei'ature 
for bri(}uettinyo 

From the last table the dried coal is carried out into a charging 



WARMlNTt, DRYING, KXEXDIXG, AND HF. \TI\G. 


85 


liopjior or a worm ronvcxoi- throiii^li sovt-ral (up to four') 

tula’s (tip; III priua.il, sD'am di^inp (allies I’or mals liaNe tlio 

follow lup a'l\ .iiilapes . -- 

1 h.iiipeis I'lom explosions and liix' \ old ilis.d ion. and di'pi eei.d ion 
of (he ( (t.il ])\ o\ eidi \ inp ;il(' excludt d 

' 1 . Ai'eiirate lepnlulon of (he souiee of h«’al. with a lesiillinp 

noiistnnt lesidual inois(nir content and (empinatuie ol tlu' 
coal 

d Lowel costs of heat o W 1 11 p I o Us(‘ of e \ ha Usi sliaiil. 

1 d'he po\sci fe(|niied |s niodtaale 

d I'iasy to attend se\(‘ial tliieis can he siipei\iscd \)\ onn 

at ( eiidant 

h Simple a 1 1 anpeiiK'id ol lie whol.- plant 

Tilts,. .cKanlapes attoidinp (o the c \ pta lent i s ol wttiks wlnae 
s| fain di \ nip 1 able- ha\ e heeii in Ust* foi .i loiip lime, an oppi»se<l hy 
I h<‘ hillow inp disad\an(apt s 

I. ( 'oiisid, I a hi' weal (»f th“ iippm- lahle. oceasionetl hy (he coal 

shikiiip i( in its fall, lilt' (-(mI htanp as .i iiilc miieli haider 

th 111 oidin.ii \ (sai I h \ dti ow n eo.d 'The lesiiif is I hal (In' upper 
(ahl's niiist oftt'ii he leiiewiMl, eaiisinp exliemely hiph eiists 
aetl nnw I h-oiue ml ei i upt ions in the w<»i kinp 

2 hapal tie tiiietioii of th(“ nuiiieiouh stiiiiiip sliostds, wdiieli often 

ha\e to ])f imiewed .liter a few months 

d \ei \ pie.il Weiplil.hiph liist (os[,an<l hea\y(oshsol li'eiphlape 
ami inst.dkiiion 

II. Drying“ Drums heated by Fire. 

Tie s,> wcu hi .1 ill! Mtdiicftl into t o.d hiepeMlinp |)lan(s hy (he 
M.isehne nh.ni \ k ( lenpfs, 1 Ist h,i ft 'I'ipk i in tie' shapf of the eo.al 
diNinp and mixinp .ipp.ai .it us " hiiilt hy l’.‘ti\' vV lleekinp in l)oit 
mill id Such appli.iie ( s wen- siipjtlietl ((», .imonp otheis, tie' hi epe tie 
t.e(oi\ ot lie' Zt I'le* llollaml III I\ , tnett'tl at Wld ( I'list hi el in 
IdOd, and the KheiiMU hiepiette woiks, wdiieii aeii' hiiilf ahoiir the 
same (me' hut ha\e het-n mmdi mole often cited hot h woiks ime soft 
pitch as hindnip matt i ed, w h leh is ;elded in the lepiid st.ile to the 
pi'e\ iousl\ tilled siii.dl et>.i! mixet! aiel lif.-iit'd in .i th \ inp di inn 

As [)ie\i()Usly nientetiieil lilt' Zeit/t-r lasf npit's/i I ei has lecently 
taken up the const i iielion of tire-heated diyinp diuiiis acetatlinp t<^ a 
system t)f their own. 
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Petry & Kecking Fire-heated Drying Drums ^2 to M ). — 
'lluA coal-ilfyin^r jinil us is on (lit; wlioh; of siinihir con- 



sirnotinn to llio diNiiiy di-uins su|>[)lir(l toi- many yi'ars l)y tli(‘ same 
Dortmund iirm lor di uni; ra[H‘ cuttings and so on. It consists of an 
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iron drum a])out 10 m. loni^^ ami 1700 mm iliamdri'. ai'iniiLit'd hori/('ii- 

tall} on rolhas at l)otlm‘inLs ^o that il can lu' i a\ ol\ m 1 slow 1\ i^ahout lU 


\: 





revs ])(>!' min.) h\' mi'ans oi a ^^t-ar wIhtI ami a lootli'al xvliec 
roumlin;^^ tlie dium. 


suf- 
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l?ia. 31. Olid of li (li\uio (lium lt\ Peliy A: llockini^^ \ulii Ooal aiul j)itch di-tiiltiit 

(Kheiii.ju hiKjUolle ^\ollvh ) 
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Six to ci-lit .iii-aK' ii < HI-- t Ii*- w Ik 'I r IriK’tli itf (Ik- 

a! '■ 11 \ ( ('ll 1 < ' 1 !k iiiiK'i wall TIk' ilium m o] nai a1 • uk' riul ami ' 

at tlh nlli'a 

\ t 1 1ll' 1 ipmi mill a I’m iiam- wit li pi n ii Lti - it'' lii i nit i'" limit rxt i i 
aii'l ill! till' m ptimipilK I'ml with wa-^tr I’miii thr ! u k [lut 1 1 la 
Til-' Ilium Kail 1" piiixuiiil with an iiuiuci'd iinilm mu i I'lit nl an, 
limii ii tli-'/'ilii' llollainl 111 I \’ , h\ lui'aiis nl’ a lau 

hill' (l•l'■'ll (UkI nl till' ilium m ('ntiiii I'ti'd with an i'\h, 

aiiaimid alniia^iih h\ iiu aim nl’ a i isiiil;; ^Ih'iM imn tulu' and ii 

tiK'.iiiNiiii rhmiiK \ and tlia stiam dimminll linm tlu' in, 

MK In d nil 

Mnim 'Unall ciial u- iliam.M'd Iw mi'an ' nl a Imppm min IIk' 

I lid I '! t h- di mil w hm I tin In r lk <'-»'' u! i i at t hmi '.a ’ - i' ^ ' hi' i 

tall d - iw 1 1 ,1 ' I ii h' nil n ) t hi' 1 III im w . 1 1 1 nl t Ik i h iiiu w hm • ' il mi 

||\ till ail'jJ- llnli^ ^•allKd up h\ till' 't'ad_\ li'Snlllllnll nl (hi - 
aii'i ih'ii alinwiij In I ill ai;am lakr (In' Jinl v,a ' ' < hr pa i t n 

I ml all di plai I d 1 »_\ tin' ilrt inn n| (hr ishaU'lm Wliil'A I, 

I hri I I m t hi'\ ail iiml r ni h > ih llrrt ' d ! I niii (la \ m I K a 1 i 

d'liiiK-iinl thi'diaii^ht aii'iidnm (nthrit rhapr and '^l/r and 
lia i-in'iiind 1 1 pi 1 11 inu nl (la Ml iipi'iatinim |Ik\ an 'UadualK i 
a i - 1 ; 1 ^ 1 1 a \s i T h ' au h nl ( ha di um uni 1 1 di''i ha mad al I 1 ir (‘lira i 

( 'I - al"i!m ‘Ih lnlhmwa\ i niiipl'i <■ di \ nm n> all, m i d 

ria ilia' anal dimt |itnduaad la ('ai 1 K d aw l\ III tin lllla 14a ''I ‘ 
nl dai t n aa t ah ll a lid t HI 11 ll t n aaanlint I ha a\ ha im! - I at Ilia li \ III 

I 1 an ( /I'l'ha 1 I - )! I 1 1 id 111 1 \ and ^n on ) im inada ( n I >lnw I 1 a 1 ''ha 

niiMui, ni 1 V s aii'iiii and du t (hinmj;h a ahai I imn luha 1 

an I a i I, d d U -t aa I < la I 

\l ill-' Zaaha llnllaild III I \’ ' I ll a HI I \ I 111 i |a h'd fhinllph . 
np-'ii 1 n t nl n 1 I K u pp- 1 p 1 1 t, nl a j a 1 1 -.la m n mi a \ 1 1 iidm w h n h 
'>1 1 i 11 M ' I I a d I ml I a 1 1 1 1 I \ hn \ a I h m [ini I it m a Ilia nia d a d 
- 0 I 1 ad with a la \ ll nl ml n a nd '^1 a \ al - 1 1 .nl 1 1 \ ,pi 1 n L i, d limn , 
h\ na a na ni .i tin, w . 1 1 m aj a ,1 \ 1 11 ( hm \v;i \ t ha pai t k'Ii nl d n 

ih p< i-il I d M mil t ha I f , a ill nl aaa and .1 1 a h'd .1 w a \ w 1 1 h 1 1 a 'how 
wall I (himiLdi tla iuiiiml ahapi d Imtlom of tin a\lnidai into ,1 
w hill tha w aati -a ,1 . .md at I am I ai'apa min tla npan ( hi mmh tin 
had at [la Inp 'hlia cn.d iiiud la i amox ad I’l mil I la l.inh hy na a 
:i intaiypump in<n t ha ,!i ,iinay<‘ tow ai nl tin w.ialnny plant a,. 
to till' cn.dat I It a'_;t loxxai Im ('oK nm coa K, aJK 1 Iniallx wmhid up 

till* lallai tm ( nk( 

1 A"/n,/n//( IT' t^nl Oa n T', vii] 1\ , tnu',^ j) r,17 


ill nil), 

alnnd 

na!l\' 
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BRIQUETTES AND BIlIQUF/mNG. 


A.t otlu^r instalhitions ilic diisi-catclirr takes tlu‘ form of a rect- 
an^ular wooden (owis* (dusf ('xtraetiii^^ tower), [)rovid('d, iiist('ad of a 
HiiU'e, will) a doiihle lay<‘r of ^o\d(^ ])ars eariyin^ a filter hed spiinkled 
by mt'aiis of a powei'fwl spray. 

tutf j\ i>j>l t<( iicrs. The tmiipei’atiire of tie' eseapini^ lasatiii^ 
gas(‘s * is K'ad oil' l)y iiKsans of a tlaa-moiiKder lixed to the side of 
th(‘ closed end ol tli(‘ di iim, wliih* al)ov(‘ this a depiTsssai iiu't(‘r 
attaelK'd to tlni eondnetini; pipe s(‘rv(\s for observin'^ the suction of 
th(‘ e\haust(T. 

For i'(‘yiilatiny^ th(‘- 1 (miperai ur(‘ and pnsssiire aceordina to the vary- 
ing; iiioistUM' eont(‘nt of th(‘ coal, a slid(‘ airanp;(Mnent is pro\ idt'd at, 
till' op(‘n end of tie* dianii, by iiHsans of which tie* opening thi'ouyh 
whi(‘h (ho lii(‘ ^eas('s (Sifer can be inad(‘ w'id(‘r or nairower, while a 
till ol ( l('-\al\’e is plaei'd in tlu' loading pipe of the exhauster, IW- 
C(‘ssi\(* lii(' leases escape throui^h a small llm* atta(‘he(l to thi' liiejilaeo. 

Naliirally, tluj (ixhaiisti'r must lait suck in any oiitsiih* air. In 
ordi'r to pis'ViMit this, the eharydni^ ho[)per for tlu' wet coal as W('ll as 
th(' diseliaryn' eliuti' for lh(‘ dri(‘d eo.il is proN'ided wulh a hiiiycd valvu', 
wdiieh is opeiasl by th(‘ W(‘iyht of the falling coal, but is automatically 
clos('d by an ('xtiusial eoiinti'r-wa'iydit wlaui tla'is' is too litth' coal. 

TrsfiiKj of Ho' r<’(rn (('• llci'kiioj l)ri/ni<i Dnnii. — 7\eeordiny^ to 
pix'vious ('Xperii'iKM's, this dryin^r aj)|)ara,t us do(‘s not appear to ha\'(‘. 
bci'ii s[)('(Mally ti'steil for tlu' diwina of coals Sine*' the forward 
motion of tlu' coal alternately liftisl and allowed to fall by tie* re\olu- 
tioii of tie' drum is. on <‘i<‘eount, of the horizontal position of th(‘ latter, 
soh'ly eHeett'd b}' the su(*tion of th(‘ (‘xhausttux this must bi' mad(‘ so 
eis'at that th(' coarsest ami hea\i(‘st. yrains of th(' coal aix' d(‘lleet(‘d 
from the vc'rtical liiu' of fall. With coals eontaniiny little watiu- 
this ixisily leads to ov('rdr}iny^ es[M'cially of the tinest and lightest 
particles, and to tlu' formation of coal dust, which is cai-riial awxiy 
in the stri'am of yeis to bt* (h'positiMl, ])y the aid of wati'r, in a dust- 
eatclu'r, wdieix'by it is lost for the [)urposes of briipiettinye Tliis 
iiecasssitati's tlu' troublcsonu' removal of (‘oal sliimss, with its not incon- 
sidi'rabh' costs, and, in addition, it may be takim that, in tlu' case 
of ovi'rdryinye a ci'i tain amount of e-asilication of the coal takes plae(' 
in tlu' drum. 

In any (MS(\ undieidt'd attention must lx* e^iven to the working of 
th(‘ drum ap[)aratus in onh*r to ^ivoid loss and to obtain the correct 
deyree of diwness by aid of tie* rcyulatiny^ appliances des(*ril)ed. In a 
1 At the Zeelie 11 ell.ui-l 111 IV, tliiii temperature usually amouiit.s to about 80'’ 0. 
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modiTii ra(*t<iiT an (‘xpcriiiHMit has Ins'ii niadt' to inovo tlie 

coal forwaid \\itlioui the suction oT an exhauster, hy iiu ans of aiiyle- 
irons wound spli'all}’ round tin' insid(' of the drum 'Tin' n'sults \scr(' 
t’avourahle, hut only s(t lony^ as the moist u re con tc'ut of th(' C(»al .sii 
did not ('xceed a c('rtain limit. With a liiL^li moi.-turt' (‘oiitent the coal 
was earned much too (piickly tliroueh (he diiim and was not diinJ 
sullicieiit I 3 '. 

Fire-heated Drying Drum. Zi i(y r l\is, ni/nsyrn (li^s do 

and dd) -d’liis n('^v apparatus, const ructisl hy the Zeit/t'i Klseiieies- 
/eiei und Mascliiiienhau Akt -ties, is an impio\ement on the I’etiy ^ 
lleckiiii{ dr\ inyMlriim, and coiisi.sts prineip.illy ol a IHinace n for the 
de\ I'lnpiiieiit of li(»( ^ases, of an external fixed di um h with a re\ olving 
(hum c inside it , t In' gas com 1 net ing pipe (/, t In' cent 1 al i;:is h'adiiig 1 uh(' 
c, the head /'with the outfall;/ tin' dust sn|)aialoi //, and the dii\'ing 
g('ar i’or tin' iiiiiei diiim c situated at tin' hack 

d'ln' cold N\et c(tal falls at the fioni thiough the iaiigeiit lally 
arianged chaii^ing hoppi'r / (s('e loiigit iidinal and ci oss s('ct ions I 11) 
into the outei (hum / e into the spac(' h('tw('en t he drums /m'liid r, 
while the (lie gasrs .iir h‘(l into this space tin oiigh t In' oppositi' snh^ 
from t h(' ‘ill nee o h\ iikmiis of t he channel /r d'ln' coal comes tln're- 
foiX' into immediate coiitai'l with the hott('st. gas(‘S d'ln' sui fac(‘ of the 
i’(' \ (living ( 1 1 11 111 c is fit ted w it h sho\ ids /, wdiich coni iniially lift up tin; 
mateiial at the hottom, can y it tin ough t In' gases t ra\ ('ll ing from t In' 
K'ar, and s[)iea(l it out, on tin' upper jiortioii of the ('os'cr at the to]). 
A sjiac(' of about Id mm is left l)etwn'(‘n the sh()\(ds / and the inner 
sill fac(' of the, outer drum h. At, tin' saiin' tilin' tin' coal is conxa'yed 
in the direclnn of tia\('l of tin* gases towanls tin' hack ('iid of the 
.ip[iaMLUs hy means of tin' that trans[)ort irons ni, whndi are conin'cti'd 
W'lth the sho\ (ds / 

ddn' gases are led into (In* c< nlial tube a, wdth tin' ohyct of giving 
up more ol tln-ir heat, by means ot the lea(hng tube </ A light slns't- 
ni'dal sjiii.il is built into t In' tulx' (' to gi\ (' tin' gases a i ot ai y motion, 
and in this way s('parat(! tin* acconqianying heavy ])aiti(des of dust 
during tin' passagi'. 

The heated and already jiaitially dri(‘(| coal conxa'yed towxards the 
ri'ar end of the a])pai<itus is di'lix (‘is'd into tin' inner dium c hy nn'ans 
of the sln‘('tdr(jn shoxa-ls <> {se(‘ cioss S('cti()n I]l-l\hand longitudinal 
section), xvln're it is fuilher dried by conduction and ladiation, and 
the motion toxvards the outfall </ is piovided by the constant revolution 
of the transport angle irons /> (.sei* section l.-ll.). 
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'I Ilf opfiiiii^s I liroii^^li \\liifli ili(‘ nialfri.il is inlroiIiHsnl by ilie 
c*()ii\f\()i sli()\(ls o aiit f!o',f(l by I’lffly sfll'-actiiyy valves after tlin 



slio\('ls au‘ t'iii[t(if(l, ill oidcr to j)i’f\(ait as far as possibK' tiu' too 
yifNo’ous (alliance ol (lu^ yast's into tin' inner druni v 

Dried to a water eoiiUait ol 4 to 5 jaa* eaait., the hot coal falls 
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finalU’ the ouUall »/ info tlu' pit of an ('Icxalor Tlit' 

^a.s(‘s alnii^ with tli(' strain on (Ikmi wax (o (hr (•hiiiiiir) jta^^ Inst 
^liiou^h tlu' (lu'-l M|Miatoi A, wliuli lH (‘s (la 111 as tai as pitssihlr (»1 
all (lusts 



SkIimh III. IV. 


Fa:, 'll; — Ziat/. ill} iiii; (Ii mil. Si 1 1 mtis. 

niie oiitiu' (liuiii is iiiadi' in two parls. so dial (licuppct liall’ can 
be lif(.c(l oil* The iowt'r half is jaovidrd widi l<u;;o fhainii;: d(;(jrs 
at both sid(‘s, wdiich at the saiia* tiiia* j-rnnil of a (-(jns niiriil chan^iic^r 
of the sliovels, etc. 'I'lic )i\i-(l ontci drinn icsls on I wo dillrn nt bcaiings 
g, of which only one is lixed in cons«j(|U( nee of expansion. 
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^riio di'ivi' of I hi' iniii'i’ ill uiM is l)y nii'nnsof I’nsL and lonso, 

pulleys and ci a i I'spoiidiny yi‘.ir-\v lii'cl 1 1 ansiiiissii »n In adilition to 
till* I'lK'ii cliiiy^ liMidii'd whi'i'l y, ill,' iliiiin is [)i<3\ idl'd with two strony 
runner hands s, running on Four powa'iFul Frietion i-olh'rs /. 

A ehiiiiiH'y n with a throttle-valvi* is providial Foi‘ n'^nilatini^ the 
teiiiperatun' oF th(* Furnaei'. it is also iisiai duriny thi' process oF 
wair'kin;^^, wIk'Ii tin* passa^^e slidi* r must l)e ke[)t eiosi'd (si'etion i. il ). 
I^hiithi'i', it is inipoi'tant tiiat a Si'IF-aetini; inelin,'d vahi* shitiilil he* 
plaei'd in thi* dowiiFall umh'r tiie (*oal-supply lioj»[)cr o When the 
weiyht oi' downw’ard pn'ssun* oF tin' (‘oal Falling on tla* val \ (* exei'eds 
tiiat oF tii(3 eountm'-w'eii^Iit pla(aal outsidi', Uk* \al\(' (ipi'iis di)\\ nw’.irds 
and allows tlu* coal to pass tlirouyh. Wlien tlu'K' is in'-ullieii'iit coal 
on till' \'alvi' di(' eounti'i -W'i'I^lit ininu'diati'ly ('losi's it in this way 
till* ot herw is(' easy jiassayi* oF tiie lir,* yases st l•('aIlliIl^ Fi oin t hi* canal 
L throiiyii the oppositii ehuti* For tin' intn)duetion oF tin' coal is 
previ'iited 

Tin* Zi'itz drying drums ari* const rueti'd in xai’ious sizes For an 
out[)ut oF f) to at) tons of diii'il coal [K'r lioui’. i'’oi' di'yiny^ iodtons 
coal eontainiiii; 20 [h'C ei'iit. moistun* to 1 d tons eontaininy d jier ei'iit 
moist uiH' p('r houi’, t in* iK'Ci'Ssary dr\'iiij^^ drum woukl wei^h air ait 
2().000 ki;,and (h(‘ cost at. tin* works would lu* alnait 1 7,000 marks . 
tiiat. is, S t,000 ky ami 20,000 marks I'l'spi'ct ixs'ly le^s th.ui th<‘ Wi'i^ht 
and prici' oF a Zi-itz sti'ani tahh* duel ' oF ,'i|ual capacity a latio 
w hich is Vi'i’v lai'L;i'ly in Fa\ mir oF t Im* dr\ iny di uni 

It. must. 1)1' added, howi'M'r, that tin' ws'ai oF tin* kitti'r is niueli 
less d’ht' Wi'ar occurs pimcipally on tiu' sIom'Is. which an' eonsi*- 
(jUi'iitly j)ro\’ided with n'lK'wahh' scoop ('dyi's d’hesi' can ,asil_\ hi' 
I’i'iK'Wi'd 1,y opi'iiiiii:; th,* sidi* doors witliout m'ci'ssitat iim 1 Ik' renio\ al 
oF thi' othi'i- paits III Front. In otiu'r r(‘s[)('cts t.he [aaetie.il lesiilts 
must 1 ) 1 ' awaiti'd. 

B. HEATING AND DRYING APPLIANCES FOR COAL 
AND PITCH. 

In tiie apparatus oF tiiis description in use at the pn'si'iit time — 
tlu' sO'CalK'd lieatinuj ovi'iis w itli revoiviny tai)l('s -tiie heatiny, i tc , oF 
tiie mixture oF coal and pitcli is ('tlecti'd i)y direct tiriny^ 

llentniij Oi'cii U'dii Rrrulrnuj 7u/)/c (ti^s. d7 tod!)). — This ovi'U, tirst 
introduced i)y Ihetrix & Co., linds application at a larym nuiidn'r oF 

* According Lu a sUUciiioiit of tlio Zeil/or Enciigie-/.oioi, '^piuig llJoS. 
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f.icloi'icM ill (n‘iin.m\' aiul oilier coiiiiirirs woikin^ with 
(^)UllinlMl |)i('ss('s. It is 111 tli(‘ tiisi i.ink fetr lir.ihiej; .iiid (1 i\iiil: wti- 
or w (‘o.ils, as \V(‘ll as lor soKeiimi^ of (lie iiiteiiiii \e(l pilcli, 
and is also suitakk' I’or dr\ (*(»al so loiw, as is ^t‘nt'rall\ (lie ease as it 
(‘(iiitaiiis at least I to I) pt'r rent. hyt;i o^eojae w ater (pai i 1\ dia i vi'd I’roiii 
und(‘i'eround ii'ri^ation ). 

ddie heatin;^ o\ eii dri(>s tlii' (‘oal in \ (‘r\ slioi ( (line dow n (o liid w ('eii 
1 5 and ‘i'o per eeid , heats i( up until the (ai sol’leiis, nndts (he inti'r- 
ndxed pitch, nn\('s li thoroughly \Ndh the coal, and in this way 
piejiaies th(' coal pitch niixtun^ I’oi hinpiett ini^^ and leiidtas possihh‘ 
t h(‘ prt'jiai at ion ol‘ sii])(a ioi hrupiet t e.s w it h t h»' least pt issihK' amount of 
hindiny niatei iak 

As will !)(' seen t’loill the views oi’ (In' o\ens ^l\eIl in (h(' seetl(»n on 
Supiii\ , M i xiny, and I list i ihut ion ( li^s 'id and il) and Iroin lii;'' d7 
to dlk till' Inxitin;^ oven consists piineiji.dly of a slowly nwoKin;^^ 
(Mst-iion round tahh', tin' applianet's tor the supply, tutninl^^ dis- 
plaein;^^ ,ind s(a*apiiii4 of the hiKpiettum mixture, the tireplaei^ with 
the due outlet, and the hi i(dvWoi k with till' iron sta^ lods sui roiiiidin^^ 
tilt' w Ik )1('. 

d'he (iieiiko' tahlc hiiilt Uj> of tw'ehe j )la t e ca s( - i 1 on sei^omsits, is 
iixeil Mil a \ • 1 1 leal ^ ' .d’t , w Inch is set in slow' i otat ion hy hkmiis o) a pair 
of he\(d wheels l^e.lled With eaeh other hekwV (tiys io aild dS ) ddieSC 
also setmn mot loll tlm supply and kneading applianet', w Inch is to h(‘ 

* )ii!id aho\e the lalik'. It consists ot an uppm poition, with wroiiylit- 
ir'Mi wiii^^s airane(d sjuially loiind (he axis ot the lahle, and a. cast- 
iM 111 (y\ liiidm passiiio thioii^h tin' flat, o\eii \ anil , ca i p\ i a stay for 
the upper h( armi^^ ol' tin' shaft .ind opeiiini^^ out about (i to S cm aho\() 
the sin face of the t.ihhx d’hc, mixtuie of pitch and co.al introduced 
into the cyhndm’ is taken up hythe wini^swith e\’eiy Kwolution of 
th(' axis, kncaileil, and coiive\e(l downwanls until it falls upon tliij 
table, by means of tin' tuiniiiLt and displaciiiL,^ ap[)!ianc(‘s, combined 
with tin; revolution of the talih*, the mixtuie is oiadually moved from 
tilt' centre outwards ovei the w hole sui fatatol tin* table with constant- 
tinning and mixing, while by remaining in the oven it becomes uni- 
formly heated and dried. d'his is assisti'd by a numlx'r of hoii/ontal 
and radial iron bars, arranged above the table in the oldm* anange- 
iiieiits six, now live (see tig d7 ), with adiapiate equipim'nt 

ddieir inner ends are lixed in the supply cylind< r, while the outer 
ends rest in openings in tie; furnace, flamed witli cast non boxes and 
closed by doors. Four of these iron bars have screw < d into ihem rake- 
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nliapcd ])r)lts, whose lower ends, flalieiKid out into triangular shape, 
reach alinosl to (Ik* table in an inclined jjosition, so that they an‘ able 
to turn the eojil and [)iteh mixture ovaa* and over. The lifth iron bar 
(iK'ar the lonydludinal section f.-H.) is connecb'd with a movable iron 
rod by \'<atical and inclimal imdal sti-i[)S, v('ry much in tlu' manma- of 
a vfMiet ian 1)1 iml. The movabh^ iron bar ends in a spindh' at tln^ riyht, 
uhich pass(‘s thi’ouydi a tixial nut and carries a handh; outsiih' tlu' 
fui'nac(s 

t^ach of the strips acts in such a manner that the mixture ol coal 
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Eic .‘ 17 . oven widi rovoh me Clitic fot lliioc pK ssos. 

and pitch brought to it by each revolution of tln^ tabh' is displaced 
towards the outside. In this way the mixture travels from tin* ciaitre 
to tlu' edge of the table after a certain numbi'r of ihx olutions. 

According as the metal strips are more or less inclined by imeins of 
the handl(‘ and spindle, the mixture remains a shorter (a* longin' time 
on the table. The thickness of tlu* layer over which the lin* gases pass 
on the table is also regulated in the same w'ay. The scraping of the 
bri({Uette mixture from the table is etVected in the same manner as in 
the previously dirscribial delivery table.s — by means of inclimal scraping 
plates, which prqji'ct from the various discharge openings of the oven, 
the number of wliich depends upon the number of presses to be supplied. 
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2^1 uihI 21- show ovi'Tis for two and four. fii;s. an o\(ai 

for throe, |)ia'^.s('s , st'ctiini Ill.-lW, fii^ .‘>S, parses Hiioii^h two deliNei'y 
openings ()j)|)()sit(' to each other The scraper plates (not repi esculcd) 
ai(‘ pio\idtd,iii th(‘ p.ul p.jssini^^ out of tlu' furnace, w it h a siiilable 
slot, thi'oui^di ^\h^ch passes .-i spiudh' with a win^" nut, and fastened to 
the fui’iiace wall. 1 ly t his nieims the s(‘rapci- j)lat(' ean he clamped in 
a more oi* less forw.iid oi* hackwai'd position The mateiial coiiiiiiL; 
into contact \\ilh tin' sciapi-i- ^lide-> aloim it and falls into a \vnrm 
cuiiv e} oi, one end (jt whn h is situated undci' the dischai yc opi'iiin^ of 

,o, 

1 

I 


Fic "*0 IT- lilt)',,' oM'ii V. M )' il M - lion tlii'jiiL'li tu- 'll ,t ]i ii 

(he () \ ( 11, \\ hill- t hi' o( her is sit ua ted near tin • steam kiie.nlmyr ;ii 1 aiiyn-- 
nient ol the con espi nn 1 1 11:^^ pi ess. 

The mixfuie discharged duiin;^ tin* noimal w'orkiiiLt ‘>1 the oven 
lias a lempei'.itui e of about DO' to Od ( 1 , accoi din;; to tin* content, ol 
ws'iter, and must ieel sandy, d im mass only becomes tacky and plastie 
after yoaduall}' cooliny to about -SO 1 1. in the steam kneader. 

d'ln' side tire] ilaee 1 tiym 07 and 00, sect ion I ,\ X ) eont.iins a i^iate 
wdiich can be stoked fi'om Inth tlm nari-ow sides, and is connected 
W'ith the up]»er jiaii of the oven l)y means of a tin* biidi;e. 

d'lie lower pait of the masoiii y, eai 1 yiiiLt and su 1 1 oil lid itiy t he h re- 
place and the o\en, is ol onlin.iry buck W'hile the iqiper [loition is 
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of n‘fr;i(‘t<ny iiiatt'rluls. A sh M‘t-irou covt'V surroiiiuls tlui 
iiiasoni'y woik, is stionyly stayisl iirar tla* liicplact'. ( ksusatisl 

by buitiiny^ inataiial ti'uiii the bi iijiiritiny jii'occss oil a. double' 

V -VI. SnliMhVlI MIL 



Section 
l-ic. 39 

^rato, till' dnnio and )iot o-asos strike the lower side of tlu' (hit \a\ilt 
of the fui'iiaei' and are dt'lh'cted on to the' mixture which is lieino' 
siibjeeted to eontimial ,stirrine; on tlie talile. The leases then pass 
through two niches in tiie furnace wall opposite (riolit ol tiy^ d7, 
and tiyo bib section VII -VIH ), where they are dellccted downwaids 
and [>ass back under the table on their way to the chimney aa a 
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vrrtiral hrick clianiicl situa<(Ml in front of tli(‘ flro ])ri(lLj('. Tlu' 
lirick fluo is indicatt'd l)y a. (IoIDmI line in liij^ oT. Tlio iaklc is (Iu'ih'- 
foK' not only In^alt'd from akoNia hut is aKo In-atod unifoimly froir 
below. A smoki' slide is hiine, in (he nsiial inaniK'r, o\er llu' b(’a<l 
ol' the ('xliaust lhu\ It is lowered when tlu' suction of ilu' cliiiiniey 
lias to Ih' int<‘nai|)t(Ml for tlu' pnipost' of dani|tinL,^ tlu' liie, wliib' it 
c1il('ll\’ [leiniits remil.ilion of the suction at wdl hy corn'sjiondinely 
\ ,ir\ iim the ai (‘a of (lu' line llclow the table in tlu* iiiasoni’y of the 
oNi'ii ai(' two manholes lithsl closidy with iron dooi's, so (hat tht' 
anniilai- platloi m (o\ t n w harf) in the inttu ior of llu' fin naei' is aeci'ssihlc 
loi 1 emoN al of lint' <hist. 

Till' nndei- [lai t of tin' oxmi eontainini^ (he he\ (‘1 -whet'l drive is 
iM^'lU' aec('vsih]e 1 rolil (he ])o((om ol (ln‘ h||(jUe((e lae(oiy. 

/ h iin ii'^Kuis ill III Ilf I lai ( }t'i’ IIS. — d’he hjllow in^ ai c the. (‘hiel dimen- 
sions of model 11 ln'a(ine o\ens — 


I hann‘(ei’ of i'e\ ol\ tny^ tal)le . 

(hleai W idl h ol t)\ ell aho\ e the table 
( )lll O'li' diailielei of o\ ell 
I le]'_;ht of o\ ell to plat fol m . 
llel^hl of o\eii Up to the cioWli o| the 
UplH 1 \ ,iul( . . . . . 

Leiiet h ol the e rate . . , . 

Iheadlh , 

Ivesuiliiie aiea ol eiati' suilaci! 


b.100 mm. 
(ih:)!) bboo „ 
717b 7 boo „ 
:>loo- kbbo „ 

r)700-707b „ 

2b bo 2100 „ 

IbOO-IbbO „ 


Riilr Ilf /o / fy/a/n/m- d aider oi diiiary <*< anbi ions, work in;^ ipi eriide 
mixtiiK' ('ontainin;^^ 10 per cent, waiter, the oven makes about b^ 
ie\olii(ions per minute 

Hull 1)1 llir ()rcti -b1n‘ teiiiperaturi' of tin' ovi'ii above tin* table, 
must be kept at aboi]( 220 to 2b0 (b in oidei (o ('\a})oiate lajiiilly the 
water adheniii^ to the coal, to soften the viscous constituents of the. 
c al itself, and melt the pit(h,whicli lat ter occurs at about HO to 00 (b 
or ItiO (J. iliyln'r tt'ni[»(‘ratures wamld ri'sult in tin; volatilisation and 
Innniny^ of the hea\'y oils, etc., contained in tin* [iltch. 

(Hilpuf — rude) the abo\e conditions, suc.li an ovi'ii would supply 
as much biiipndtine mat(‘rial as could bi; wanked up by a double 
Coullinhal b-k<^e jiress, which amounts to about lO to 1 2 tons per hour, 
or 1 00 to 120 tons in ti'ii liours, of ladipiettin^^ iiiati'iial containiny^ 1'5 
to 2 jier Cent, moistun*, at a temjierature of !)0' to !)b tb 

Jiy the inlualuction of drier coal, or the discliaiye of coal not so 
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C()inpl(‘t(‘ly ilie output (*jin l)o iiicrc.iscd to 2 times its magni- 

tude l)\’ i'aising tli»‘ ,sp(;(‘<l of r(j\olution. 

A li'w ealesj lal ions ai‘(; a[)p(‘iulcd hciv': — 

1. How many kilograms ol l)i ii|U(‘lting matai-ial eontaining 2 per 
C(‘nt, moist uia; can he reeanered from 100 kg. of r.iw mixture con- 
taining 1 0 per e('nt. water ^ 

100 kg. law mixture contain 100 kg. of hriijiK't te mixture contair 

OO kg. of dry material OS kg. of diy material 

+ 10 kg. ol wat(‘r. kg. ol ^\ater. 

lUit Irom tin; 100 kg. of i‘aw material, in conseipn'iici' of tlKMaanoval 
ol most ol its e()ntained water, le.ss than 100 kg. of hrii|Ut‘iting mat(‘i ial 
is ohlaiiKMl, tin' amount heing e(|ual to tin* !H) ]«,g. of di-y suhstanec 
[iri'simt in tin', I’aw [iioduct eontaining a cot respondingly less ([uantity 
of water. Denoting this gmintity of water h}’ .i\ we get 
its . 2 - 00 a 
> 00 

a ' ;ih()iit I 'S.') Isg 

0,s 

The, heating oven tln'is'foiv \ idds fiom 100 kg. of law [iioduct a 
briguettiiig mixtiue vvliieh consists of - 

00 ke (li y siik^taiice 
-f- 1 S') kg water 


and 

Tli(^ 1 85 kg. 
equation . — 


coiis('(jU('ntly aineiiiil^ to 01 S5 kg. 

water form the n'quiied 2 per cent, aecording 


01-85 . 1-S5 100 : a; 




1 85 X loo 
01 85 ' 


per cent 


to the 


2. How many kilograms of water must he evaporated in the oven 
from 100 kg raw^ product with 10 per cent water if the resulting 
bri(|U('tt(' mi\tui*(' must contain 2 [K'I* ct'nt moisluie ^ 

55n' calculation can hi', imnle vi'iy sini[)ly fiom tin' [ireci'ding one. 
Tin' 10 kg. of waitt'r in tin* ivuv mixture art' ledin'i'd to 1 85 kg. in 
the hriquette matt'rial. DonsojiU'ntly, 10— L 85 ^8 15 kg. water have 
to be evaporated in tln^ furnace. 

8. How many kilograms of the raw mixture must he delivered to 
the oven for an output of 12,000 kg. hri(juette material per hour? 

From 1 we get the equation : — 


12,000 X 100 

01 85 


91 85 : 1 00 = 12,000 : a- 
about 13,005 kg, law luateiial per hour. 
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4. Under the s.-nne eonditiDiis the amount of water to he eMipoiatt'd 
per lioiir is as follows: — 

13,005- 1 ()(;:, k^r. 

CodI nrrded for Firiioj. — A h<'atinL,Mn’en of ile'^l\(m dimensions 
re(Hiir('s for tirin;^ ahont I’5 to !2 5 pi'r emd. (an nveraL,^(‘ ol‘ ahont "1 pm* 
Ci'nt.t of tli(' hritjU('tt(‘ production of the j)ri‘ss or j)r('s,s(‘S which it 
su[)plii's, mostly in the sliapt* of juc'smmI stoiK-s spoiKsl before or duiine- 
tlu' loadin;^^ and otinu- waste products. About ‘2lDk<^^, corr(\s[)ondin^ 
to about SO bibpicttis, are burnt. })cr hour in an o\en wlujse 

output is about 1 ‘2,000 

'I'lu' amount of coal uscmI ob\ iously increa^a's with tlu' w’atiu- (‘ontent 
of the i\‘uv product, with the decicase in t<-m])ci atui'i' of tln'inatciial 
as well as that ol’the atmos[)here , and, further, with tiu' dc'eree of diyin<jj 
of tlh' hi ipuett inii' material 

Allriiftor — ( )m' worker is isspiiu'd to att(‘nd <‘\chisiv ely to ('acli 
o\’en. Th(‘ man has to atteud to the tiiiny, to tak(‘ car(‘ that the o\('n 
is.ilways at. tlie pioper tcmpeiatuis', to set* that tlw' mi \tui e do<\s not, 
s(a\ ill Iho o\ cn fora Ioniser or shoitm' time th.in is iiecessaiy, and to 
iv iiiove inime(liat ei\' <he caus<' of an\' stoppaec's. 

r I'f rr I I o , II (I nd fj'ihiotoo! <>f Orcii /'3 /'/.s* - If the o\ en e('|stoo 
hot, which is j)ai ticularly iikoly to hapjien with dry coal, tin* revolulioii 
of th(‘ tal)l(^ is accelerated to cause the mixture 1(> t ravt'l t hrou^di and 
hi' dischai;j;<Ml from tlie o\en as rapidly as ])ossible, w hil(‘ at t he same! 
time the j^as port is closed by means oi the slide and the lire on th(‘ 
^u’ate damped dowui so as to ])ie\a'nt the i^niition of the lieasy oil 
vapours e\olved and th(‘ conse<juent burnini^ aw'ay of the (‘\[)en,sive 
pitch. If, howijver, the [liteh has alnsady takisi tin', the w'hole of the 
material in the oven is diaye<‘d out, as rapidly as [lossibh; on to th(i 
plaform by iinsins (d’ a sjxaaal scra[»er plat(‘ passin^^ thiou;^di an opmiin^ 
provided for the purpose near the ;^u-ate (fi;^^s. 37 and 33, section V.-VI.). 
The liia; is then extin;^uished by nnains of water- from a hose conm eted 
to the waiter mains of the bri<|uctte factory. Under no ciieumstanees 
must water b(‘ playi-d inside tlie oven itself, as tliis wamld lead to an 
explosion. The coal-pitch mixturti drawn fiom the oven and fjuenclied 
is not usually put back a^ain, but is more often Ijiirnt on the oven 
grate as waste. With careful attention and the use of a pitch which is 
not too s(jft and easily iidlammahle, 0 N(‘n tires can be almost pix-vented 
or at leaat extinguished in the manner indicated rapidly and without 
danger. 
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Usp, of Orpit for (^odl dloiie (d'ifJioiU piti'Ji).— At soino briijiK'tte 
instiLlIiilioiis it was Iniiiid in (lu(‘ tiiiKi to ho more advant.-ii^eous not to 
Hiihjeet the [)ite]i to tli(‘ direct action of tlie ilame. Jn such placs'S tin* 
oven is only us(al for diyiny^ and heatin;; tlie coal Tin* pitch is addcsl 
to Hk; lu'ated coal suhscijiient to its issue from tin* ovnii, both ht'iiii^ 
allowed to lall at the sann; tinni into a steamdn'ated mi\in^ woim 
which conveys the, mixture to the st(*am stirna* of tie* pr(■^s. 

This method has, hoW(‘,vcr, not stood up to tic* t< s( , such a 
thoi'oui^hly intimat(! uniform mixtun; of pitch and coal cannot lx* 
ohtaiiK'd as by tlie simultain'ous workiny^ up in tin* lu'atiim owai 
Fuith(*r, th(i pitch tended to ball Uj) into lum[)s in contact with lie* 
hot coal and to stick to tin; worm .ind tin* pi ess di(**^. Tie* i(*siil( was 
fewa'i* i^ood bri(pi(*tt('S and more fn'ipu'nt int(*rruptions of the woikiii;; 
dTis system has, tln'ri'fon*, b('(*n i;iven up for the nn»s( p.iit. 

Lnntls oj A ppl K'of loll of Ifo" Ilntf iioj Orcn. — lh*sin, which melts al 
about 120 ( t. and I'asily i^niti's, canie^f. Ik* introduced into tie* leatin^’ 
ovi'ii. Wdieii, in conseipK'nce of hiyh piiees, pitch is pat t ly i cplacrd 
b 3 m‘('sin (si'i* p[) dl and 1-2), tin* r(“sin must lx* added to tie* leeli'd 
mix'tun* of coal and pitch diseharyiM] fiom tie* o\en in the woim 
(‘onvi'yor Ix'twi'i'ii the oven and tie* st(‘am kie*ad<‘r. 

Ihndine* mat(*rials in the ti(pnd form, such as bhpnd soft pitch, tai 
(d;C., must, also lx* ki'pt wa*!! awa_y fi‘om tin* hcatin;; oven The\' can 
only tind a[)[)lication when tin* (aial is dried and he.ited aloie* Tie* 
mixine’ of coal with liipiid ])itch or tar takes placi* in the oidinai)’ 
steam kneader, as described and illustrated in lie* following [''yL;es. 


C. APPLIANCES FOR KNEADING AND HEATING. 

Of these, steam kiu*aders occupy the lirst place, paitl}' in combina- 
tion with a steam superheater. 

1. Steam Kneaders (Steam Stirrers, Fr. Malaxeurs). 

Steam kneadt'rs are attached to most ])ri(|uette })r(*ss(*s and usually 
directly connected. Tiny are used either (1) as sini;’h* oi* pi'ineipal 
applianci's, combined wdth steam superhi‘at(*rs, for In'atin^^ stiia iny^ 
mixin^y and kneadin^^ the mixture of coal and pitch, or (2) as inter- 
mediate and subsidiary appliances placed between the heatiny^ and 
diying ovens on tin* one hand and the press on the other, and only 
have tlie object of continuing the work of the oveiB /.c. immediately 
to prepare for pressing the previously dried, heated, and thoroughly 
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inixrd matei’iiil dcUvi'rtMl i() it-. S((\‘UH kn^adt^rs ol oik' and tlu' sami' 
(‘lass sliow (‘(‘ilaiii dillnrtMK't'S with r<‘L;ar<l to si/n, ai i an^niia'iit , and 
w^orkinu,, partly corrrspondini^ lo (la'ii \ai’inus U‘-rs. 

Tlu' follow in^‘ is coimnon to tliniii all -'TIk'V ronsisi ol a (Cylindrical 
sluM't-iron cylind(‘r Z standing on cast-iron Ix'anis (liL,^s It) and II) 
tliroui^li lh(' c(‘nti'(‘ of ^vhi(‘h jia^st's a rc\ol\'ini^ shall W with ladial 
win^^s, arms, or k'lnvcs /, arrani^t'd spirally lor stiiiin^', kn(‘a(]in^^ and 
])rcssink^^ (low’ll w aids tlu‘ coal -pitch mi \ t m c supplied, t h(‘ w'hol(‘ Ixani^ s(‘t 
iiiiotalion hy means ol a pair ol Ix'Vel w lu'ch-. hcKtw . 1 he cylimh'r 

is u‘>ually opi'ii at th(‘ t()[), W'h(‘r(‘ it rec(‘iv(‘S the niixliiri' con\'e\’(‘d to 
it continually hy a worm con\’(‘}or or mixer which op('ns out at this 
[)oint. Ik'low', th(' cylind(‘r is clos(‘(l, hut is pio\ide(l at tlu' si(l(‘ near 
the disti ihutor w it h a s(piai’(‘ op(‘nini^^--or with two ()p('nines loi two 
[)i ( '^ses — \\ 1 1 ich sei'N cs loi’ t h(' rcmo \ a I ol t Ic' mi xt ii i (' when |■('ad \ , and 
can !)(' closed at will h\’ a slid(‘ s pio\idcd w'ith a hand 1(‘\ (U’, a crank 
|e\(‘i /o and a le^ulatiiiLC wIk'cI r. About tie' insid(‘ cylinder wall 
shoit conical jets d aie aii’ani^id spiially, cm i espoiidine to holes in 
tli(‘ (o\ei, wheie ou(sid(‘ connection IS ma(l(‘ with tiu' steam mains, aial 
III (his '\a\ ‘'Upei heated steam or hiidi ju(‘ssui(‘ steam lioiii the hoileis 
IS allowed to impini;(‘ on the mixtui'e. d'lu' steam tinall) escapes into 
the open at lh(‘ top (‘ither diicct or thioiiydi an exhaust [)ip(‘. 

1. Large Steam Kneaders (with Steam Superheater), tigs. U) to 
i'l aie applieil at places wh(‘i(‘ then* is no heating ovmi,' and like tlii' 
hitter tlanefore they i-cceiv(‘ the cold, moist, and incom[)letely mixed 
coal and pitch at the top and must h(‘ capable ol d(‘li\'ering the, mixtiiK' 
at th(‘ hott'im in a condition suitable lor bri(piet ting. It will b(' 
.ibundantl}' clear that, st(‘am kneaders ol this desciiption should havi' 
a laige ca[jacit\, a high internal tempeiatuie, and must lx; piovided 
wdth stii I (‘I’s w h](‘h ai e only auxiliaries in th(‘ la'ating oven. Ihis is 
})at ticularly tin' case, when a c(‘itain amount ol drying has to b(‘ 
etlected by th(^ eva[)oiation of pai t of tlu' water content of the coal. 
Pr(‘cautions must be taken to pieseiit partial coiiileiisat ion ol the 
st(‘am issuing from tie jids, as this wa)uld incK-asci tlu* water content of 
tlu^ coal ddie larg(‘ steam kmaideis wsjrking without heating ovens only 
find a use, therefore, w here uinvaslu'd small coal containing little pit 
moisturi' is bimpietted For tlie oI>j(“ct in vii'W'^ tin*, limit is about 4 [x'l* 
cent, pit moisture.” ihit c\«‘n if this is liighm-, g(jod bri(piettes can be 

^ At tlie end of 1007, tlmtv-()ii(‘ fadeiie-- \\(aked witli, and tady ^even willnnit, 
healing o\ I ns in Lower Klieiii'-li W e^t jdialia 

2 Even Llien ceiUin special OrKpielLiug melhtxF or pre.ssea have to be aj.phed 



104 


BRIQUErrES AND BUIQUETTINO* 



I" 1 

i - - ‘ 

J '' Soclioii I. II. -Ill, 




Section IV -V. 

Flo. 40. — Steam lincador. Vertical section and horizontal section thronf;h the lower part. 
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Side view. 
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Section VI. -VII. 


i - 1 

T —Steam kneadcr. Side view. View from above anri liorizontal section 
through ujipcr part. 
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pi’(‘|)an‘(] l)y {uldiii^r a lar^^<‘r amount of pitch, wliicli (jf course corre- 
spoii(liii;4ly ificr(‘as<‘s the costs. With coal containing ij pcrci'iit moisture 
th(' (^\[)eti(lil ur(‘ of pitch l^econit'S so important that a s[)(‘ci.il (liyiii<4 
o\'(‘n can scarcid)' b(3 (lis[)ense(l with to prevent uneconomical woikino 
or the pr('pai’at ion of inferior l>i i(piett(‘s, 

Mi'iis}! i'f‘ me nh, On/yu/s, eh\ — Jjur^e steam kmsadm’s ar** con'll rmdi'd 
will) a cylindrical ^vol“kin<^^ spacij uj) to 2 to 2 d nndres hitth and 1 (o I 2 
nicl res diameter, foi- oulputs up to 12 to Id Ions per hour koi Iwo 
d ky. pri'ssisa >• of 2 meln'.s in heieht and I metia* diametm’ 

of workini^f s[)ac(' is am[)ly sutlicient. TIk' stiri’er shaft, with its t\\t‘l\(' 
diaiiK^li'al alb'rnatiny ai'ins, makes dl r(‘\olutions piu- minute In llu' 
woikino eha,ml)(‘r two to four jtits o[)(‘n out with li\(' (t[)eninos of 
20 mm diaiiK'ti'r. 

d'he, mixturi', d('liv(U‘(Ml cold from aliove, is thoroui^hly woilo'd and 
sul)j('c(i‘d to tin' action of the sO'am issuini; fiom the j(‘ts foi' 10 
minutes, unt il it passes out at- the liottom at a temjieral ui e ol SO to 0() ( 1 , 
which is necessaiy to ma.ke it plastic and ada[)tahle to liriijiiettine 
kor this purposis as well as on tlc' i.^o'ounds ei\en aho\(', it is lU'cessaiy 
that- till' l(mi[)('i atm e of tin' sti'am su[»[)lie(l should as a ink' la' hetwas'ii 
dot) and ddO ’ (J., hut not a.l)oV(‘ 400 to -fdO (.1 A spi'cial su|)('rli(',it(‘r 
is tln'ri'fori'. ni'Ci'ss.viy in older to brine the steam fiom the Ijoiler to 
this hi^di tmnp('i aturie 

Steam Superheater (lie 42)— In tin' bi‘i((uelle factoib's of blnmish 
Wk'stphalia and otlu'r districts the Schiichtermann A' Kremer s\slem 
of furnaces, built of ri'fractory blocks, an' ernm-ally (‘mplo\('d. d'he 
furnaces are d iiietri's in heieht, and insnh', twamt^'-four casl-iion Lubes/* 
of !)d mm. dianndi'r li(* al.)ov(; and next to ('ach otln*r in four smaes 2d0 
mm. apart. Ikdow^ is a erab; of I’d S([ nieties surlace. ddn^ tubes 
jut through the masonry of tin* furnace, are connected toeether by 
means of elbow’-pieces, so that the boiler steam at 4, or at the most 0, 
at ms. pressure and correspond ine temperature (144 to Id!) C.) led 
into tln^ ipiper (‘iid of the leadine tube must traverse tin* whoK* of tln^ 
tubes of tin* si'rit's, in this way approachiiie ni'ai’erand neait'r to the 
tin*, becoming more and niorc^ superheated, until it is leil to tin* sti'am 
stirrer from tin* lowest and hottest part of the furjiace by means of a 
W(*lldayi;'(*d d(*livery tube provided wdth a sab*ty and e,sea[)e \alve. 
Idle [iressure of the steam must not rise above (> aims, otheiwise 
tin' circulation tubi's are lik(*ly to burst. To meet these conditions, 
^ tln'n'fore, can' must betaken to instal corresponding reducing valves 
and safety appliances. 
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At the Zcolio in W(‘st[)]iall;i llh' I'litliK'r dt'^iL^n oi' 

su[)t‘rlu‘ali'r is iih(‘(ld lii the lu'i^hboiu lu*u(l ol' (In' tirr mati' and llu; 
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I’k; 1 2. — Sti .nil 'iiij'* rli< ,itcr Scale 1 : 60. 

crown of tlu* fnrnacii an* .sitn.itcd sini^Ii* IuIk's I oO nini. dianiofcr. 
Thr.si* two iu])L‘S arc connected with each other hy tliij teen spirally wound 
tubes of drawn sh(‘(*t iron, each ol al>out 10 metres len;^th, 2.) to ->() mm. 
' Nitderrhdn.-Webljul. Sum ttubtf i Le^ vol ix , 1000, ])j). CJ.i 024, lig 21)0, (J^c, 
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(liaincicr, and d nnn. iliickncss of wall In contradistlnrtion to the 
MU[)(‘i heat cr desciihcd above, the whoh* of the individu.il tulies are 
hiLiiated 111 the Ikm' space of the _i:;r.it(‘ inasoni’v, so that noiit' of the 
steam passine through them can eiv(‘ up any of its heat to the outsidii 
air. d'liis siijierhf'ater is distinguished hy th(‘ slight necessit)' foi’ 
n‘[KiirM, higli eapaeity, and low fuel reijiiinmieiits. 

At many hiepiette laetoia(‘s in tin; kingdom of Savony anil (‘ls('- 
where steam supei luaiters with vmdieal east-iron tubes llnd application. 

llripuetti' wasti' or coals of infeidor \ailu(; are used for liiing super- 
h(sat(‘is. TIh' quantity uscmI foi- superlnaiting steam foun about 1 K) C . 
to boot) (k amounts to ^50 to bOO kg. jier working hour, siip(‘rh('aling 
to a liiglaa' d('gi(H'. rispnringa e()rr(‘spondingly larger (plant it \'. 

As a mb' the steam sup('rh(satei' is [ilaced uutsidi' the bil(piett(' 
faetoiy building, elosi' to tin* pi’ess-room. 

2. Small Steam Kneaders (without Superheater) (tig lb>)--For 

tin' completion ol the work ol th(' heating and drv'iiig omsis, tlif' 
kiK'ader, led with a good mixtuK', of coal and pitch a!i(‘ad\ heati'd 
to the c'xteiit of 00 to Ob piu’ (amt, i‘e(piires (a)nsideiably less w'oiking 
spaeis a much lowau* stt'am tempiuatuia', and shoiti'r turn' to deliver 
prepaivd bri(pi(‘tting material 

Tilt' woi king space alont' la'ipiin's a ht'ight of I b mt'ln's, a diameter 
ol 0’7b nietit', and two jt'ts, out' of which is [tlaet'd on t he disehai gt* 
ojieiiiiig sid(' at a ht'ight- of I and tie' otht'r on the oppositt' sitle at a 
lu'ight dl' 1; of tilt' ht'ight of tht' WOI king cliambt'r. A steam tempi'M- 
ture of Ib-T (k is (piite high ('iiougli If, as is \('r}' oftt'ii tie' ease 
at- motlt'in mining plants, sti'am at 7 to (S atms pi-t'ssurt' is a\ail- 
ablt'.no s[)t'cial supt'rht'ati'r is ivtjuirt'd, bt'caust' of the t'xisting tt'iiipera- 
turt' of tlu' stt'am (about lOF to 17b'' (k), which is (piitt' suitable In 
such works, tlu'refore. the stt'am sujx'rlu'att'r, whii'h is costly in installa- 
tion and working, has bet'ii ((uite given up, and onl}' simpK' boiler 
steam is It'tl to the kiU'adi'r. 

Sirain l\ for Codl and Liquid Pdi'h — At fat-coal collita it'S 

which are situated dost' to a coking plant wdth tar distillation and a 
bri(juett(' factory, the pitch obtaiiu'd during tlie tar distillatitm (soft 
jiitch) can be convt'yed to the bricpiette factory in tht' liipiid form 
through a main, and can there be added in the re(|uired (pianlity to the 
small coal, which has preft'rably been previously dried and heati'd , such, 
for example, is the method in vogue at the Zeche Holland HI. IV. at 
Watteiischeid in Westphalia^ and at the Ivheinau britpiette works. 

' Niedci Sammelittou\ vol. ix., Il>n5, p. CIO. 
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For tli(‘ mi \ ini; with lifjuid [)itoh, small steam stirrers with 

the usual anaiimmumts have proved themselves to ht', eijually suitahle. 
As shown in liy Id, the mixtui‘{‘ is eoiiV('y(;d hy tlu; eonv(‘yor h to the 
head of (Ik; kmsider /.v/’, wheiuMj it is carried throuydi tlu' oixminy^ of 
th(' slide s, wliih' tluyjets of th(‘, shsvm pip(‘ d blow steam at 200 ('. into 
tie' p’dpy mass. A ^u)nn eonvcwoi- sit earric's tlu' prep.iied mixtuiu' to 
a Tiiilci* pr(‘ss (not shown). A slide r s('rv('s as an o\etllow for the 
reiiKJNal of e\<ess hi iijuettini; material supplied above. 

II. Melting and Mixing Apparatus for Pitch and Tar. 

Aeeordine [d W. (yolijuhoun,' a mixture of pitch and tar is usisl as 
a bindiim maleiial at many works in (amtral FiaiK'e. (^suall\' the 
amount of tnr added is about- 15 pm* cent, of th(‘ tjuant-it)’ of ])iteh, but 
at the l^a tdiazotti' woi’ks of the l‘ai is-J^yons i-ailway it amounts to 
do per ('(‘lit. At th(‘ La (diazott(‘ works th(' [irejiaratioii of the hhjuid 
pit(di and tar mixturi' is mad(‘ in ko’ge wrouyhl \ess(-ls (> m. leiii;, I m. 
broad, and 2 m. dei'j), which are slightly iuehned tow aids tlie tapping 
hole and lasaled by na'aiis of coal liri's. 

A supply of ()] to 7 tons pitch and 2 to 2t tons tar can be liipudii'd 
in twelve hours witli an ('xpimditiire of dOO kg. fuel. 

At other Works, such as the lloehelH'lle and Llanzy mim's, a steam- 
heated cylinder wilh a revoKing water-w luad shaft is used as tlii' 
ineKing \ess(d. A din'ct |)r(‘ssur(‘ of stcaim is usually ap[)li(‘d for any 
(‘le\ ation of tlu' liijuid bond to a higlua- plane Mixing with the coal 
follows by means of a. suitabk' nwoKing se(Kt[) wduad. Aft(‘r mixing, 
lh(‘ bri(pielting mass must Ix' ()l)tained warm for sttsidy delivei\' to 
th(' pix'ssi's, as di'seribed above, which is again best etleeted by a st(‘am 
stii rer. 

III. Introduction of Naphthalene in the Steam Kneader by the 
Method of Jac. Busz and C. Fohr." 

ddiis new nudhod, wdiieh, so far as known, has only bisai applied 
experimentall}’ as yet-, consists in charging into the steam knemk i 
moist waslk'd coal mix('d with some d per cent, hard pitch, and adding 
from an annular tubular spray 1 to 2 per cent, naphtiialene ^ mixed 

’ (iMui'k.nif, Ks'-eii, p. 17t)r>. 

M) li ly lS(i,;k)(t Class inu, Group 7. 

Xaplulialeiie, Cjollv wlncli is ohtanu-d as a in the ■^erond finCieii of ceal tar 
di-1 dial leii, feiiiis at the oidmap\ (laiipcrature )oIluu leaves if iinpuie, colouiless 
lea\es when puie, which melt at 70^ G. 
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witli liot C()n(]('ns('r wnt<'r, and tlioroui^lily Kn<'adin;^^ into tlu' ini\(uri' 
by till' aid oi' sti'ain snprrlii'ati'd to dot) (\ 

ddiis not only c‘aus^“s a \ olat dilation of tlx' naplit liali'iu', n\ liich takrs 
placo at about '21 tT (\, but also lo apm-atos tlio ('\<'(“-s ol‘ watfi* from tlu' 
small cnal but \vliil(‘ tlio watm- \apou!- obtaiiu'd in this way cscujii's 
from till' to]i of tlio kimador, tin' napldlialmu' L;as icinains in tlm coal- 
pitch mixture, to which it (‘hni^s \ci-\ tenaciously, and condmisi's a^ain 
in the (*ool low’i'r poilions of the kncadcr. d'hi' himpicttiny matmial 
thus ohtaincd is (‘ompi'csst'd in the usual way. 

The pi'incipal aihantaye of this method lies in tlu' ahsciu'e of 
sp(‘cial di'N'iny appliances (hisatiny om'us. table or diiim diuas, or 
till' hk(p for the damp wsaslu'd small co,d, which ('tlkcts coiisidm able 
ei'oiiomii's in spac(\ installation, and working llowawcu, th<' ecimnmy 
in hindinu, mate! lal is not ('onsidcrahh' With H‘u,aid to tin* trchmral 
and t'cniioinical suitability of Ihi' met Imd, fui t hei experiments, as w (‘11 
as the 1 esiills of practical a]i[)licat ion on a w oi k iiii; s( ak', are awaited 
'That sliom,; hii(|Uetles of liist ijuahty will be obtained by it suc- 
cesslully seems at least doubtful (Sec above, section on “ bindin;^ 
Matei lals.") 



'SK(T[()\ VII. 

PRESSING. 

A, GENERAL. 

I IIK prni] iK'f i( m of 1^00(1 co.il l)n(| ii<'( ( (‘s (Icin.iiids, in fin' fifst plimv, 

snil.'ll'li' l-iw lll.l ( ri i;i Is (co.il ;ill(l li()ii(l), wliidi iiiijsl possess ('(Ml, 1111 
pi(ip(M I K'S , si'coiidly, tli(‘ pivpai.il ion oL a i;oo(j hiKpict I iiii: iiiixluic 
lioiii (!i('s(‘ law iii.i((M lals , and (in. illy, a yood compi ( ss|( mi ol' (Ins 
nil X I IIM' .\(» 11 (‘ oF l licsc I III ('(• pi )l|(M[Kd I ('(pill ('lllclll s ( .in |)c iKLlli ■(•(('(! 
TIk' miiI.iIiIc I iiKIIiikmiI oF (he (ii.st (wo lias Ikmmi llic oltyil of (he 
.scdioiis alicadN 1 1 c.it cd. aial it now icin.iiiis (oioiisiiha llic [a c.sshil; 
wllicll is (■(l('(‘((‘(| h\ IlH'ailS ol III, K'll IlH' pi esses 

The (ask III IIk' inarllllK' pl I Sses l.s (<» coiiipM'ss (lie (liirk plllp\' 
plasilc iiiixlllle d(‘ll\ (M-(‘d Flolll (lie liolloiii ol' (1|,> shMiu klie.idii .i( 
■SO to !U) C. into 1 (locks oF ( Cl l.lin iiniFoi in sli.ipi' .and si/e and oF cijii.il 
W(Ml; 1 i(. It IS .iddil ion.ill\ d(Miiand('( I tli.it the blocks .sli.ill he .is l.u ,is 
possihh' uniloriiil\ (l(Mis(‘ and stioiiy, c.ip.ihk' ol Ikmiii; (MIMciI .ind 
slot ('(I, ix'sisl mil; w (m( Ikm 111!.; aid so on (Tli(‘S(‘ |•c(pnl (MikmiIs arc nioi (■ 
acciii.iicly dctincd .ind t lioroiiylil\ discussed in Stclioii 1 . p -I <1 .oiy ) 

In most ol (he ni.K'hiiK' picssi's (he pii'ssiny opi r.ition is compk ted 
in iron oi inctal moulds oF the section oF the block to !>(> pK'p.iieik but 
oF coiisid(M .ibl \ c|,'a((M haicthoi dept h t h.i n w oil Id cm i espond ( o t he 
iliickncss ol the block The' mould is (list lilh'd loosil\ with the 
w . 11 111 pn!p_\ iii.iss IIowiiil;; in, aFtm- which Follows the cmnpi essiou^ 
w h ich IS (Mt h(M one sidl'd / ( a jmi's.sum' staiiij) is Foic(‘d into t hi' mould 

I I om one I'lid, w hilc t h(' ot lu'i' ('lid is kt']il closed 1)\ iiie.iiisoF ,i plati' 
01' th(' j)ic\iousl_\ complctcK^ pressc'd iaiipu'tlcs or two-siih M l,v 
iiu'.iiis ol t w o prcssiii (' stamps actiiic ui ()j)[)o.sil(' dii cctions, oiic From 
('ach end ol (In' mould 

111 cM'i'y i.ise (h(' walls uF tin' mould and tin' stamp (illiim (lio 
si'iaion must j)i('\('nt (In' .sipit'c/Iny out oF (In' enclosed mass. onl\ air 
and \a[K»ui must be allowed to csc.ipe duiiiiL; cmiipi essioii. The 
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plastic mass its(Or up (<> (li<‘ (axl <>l‘ llir slroki'oT llx' ^(amp nmir 
and molt' ct mi pi d to a cmtaiii hai-tioii ol i( - oimiii.d Noliiitu iii 
tlii^ \\a\ ju'otliit iim a I fsist.iiiia' wliicli made up oi llm I’lulioti 
of t lit' jtai’t iclcN ( if tilt' irn'um a^anmt oacli titlu'i duiiii'_: ( lu'ir thspl.ii f 
iiu'iit and t lit' fi ict It til < if I lit' w alN t >f tin mould a in I iia t ui al I \ iiu i cao s 
as I lu' ('( mipi f'-sion i lua t'a^os Tin' (iiimln'tl I irn pid t n is liiiall_\ pimlmd 
out of (In' moiiltl \t timt, -(ill Imt ainl (oiitainiii^ (In' Itoinl (jtilnli) 
in (lie soft ( oi n 1 1 ( ion in w limli it '-ui m >un< Is a in I ( onn nt tin' i in i i \ n I iia I 
])aiticlt‘s (tl noak tlm lunpit'ttt' i.‘.pnt<"- a cfitain amount ol’ cttitlinp 
111 oidi'i to attain tin- in t t '^-^ar\ stioii-tli l>\ tin- o >i n 1 1 1 ina t n m t >1 llit' 
pit ( li 

Tlif III It pint t t's mm t lit' as uni foi mly tlt-nsn as poN'oIiln t In oimlnml 
llii'Ir wliolt' mass in oitlt-r to (-xlnliit uiiiftum sioiiLpli Tins is not 

at t aiintl, littw I'N t 1 ', with In npit-t tfs pit-pait-d in f. itaint.ld pnoos in 
wliK'li till' pi t ssiii t' ( inl\ ants on oin' sidr am! in\ta n\nnt(ls lOO ko-. 
p(>r sij cm ( it'i oinlnati ’ loinid that patalh Inpi 
pcdit pi c-'SmI ( oals of '2'* s iSoniii is(| cm 

siirfant' li\ 11(111 hmh, pi npai nil w it h such 
[irt's^cs h\ |)cha\nin at ('hail on, shoUtd a 
dniisit \ ol 121 at till' 1 1 >p ami I In at t In- 

holtoiii wliiln III ihn mnltlli tlm t|(iisit\ was , 

u 

st 1 1 Mow t 1 '1 h m is show 11 d la ^1 a mma! ma 1 1 \ ill | ,, 1 1 \a i • i, ,1 . , , t i,,ii 

li^ 1 1, mill:; tl,. (..1, .III. I - ii,.. I...II..II, |:'jj """"" 

ol tlm 111 npii't t (' 

kicsscd (tials fioiii tlm Znnlm W’it-ohn at Mullitim (hiihi), whmh 
hid a sill hu (' ol 20 / 21 720 s< I cm ami a In n/ht ol I 1 t m , 'dn iw t d 
adt'i-il\of I 20 alt Im top ami 1 I 0 al Omhotltmi Tin 1 1 1 1 p ii la i 1 1 \ 
in tlm d('ns't\ llnitloic iimltasi , with tin- Imi'^lit nl tlm hinpintfi.s 
( ith t m Inau foil in hi u I t Imi t ha t ol tin pi nssii i <■ t m 1 1 nd i n t Im pi t ''Si ny, 
70 pm cent A\ as ct msiinn ' 1 1 )\ 1 in t n tii on t h*- w a 1 1 , ol the nioii Id , a i id 
(hat .innoiilim^K 20 pt i m nt at tlm iiio'-f is italic list 1 1 1 1 ly cm plo) t -d 
kh om ihi.s it I’ttllows that mass smlano, and Imn/ld ol tlm hinpmttns 
must hear a cnitam inl-itmii to i anh otlni in oidni that the loH'c 
applied nan 1 Used to tin hnx( ad\anl.‘mc 

A niriailai sintion w ould appnai- to hn j In- most oiiitahle Irom tlmsi' 
onnsidei at ions, il it did not poss( tin' disadvantage that it ymisiim- 
to too man\' unmnisvaiw intnispjincs diiiiny sjonm/ a i n( t a nyiilar 
section with loiunhd eoiinrs oi < (Mns whnh is almost uiiisniodly 
a[)plind, .Seeiiis to hi tlm most d» snahln. 

* III } m Unit il f \ J ' 1 1 2, .UkI ( itii ll, PI' 12 13. 
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Now, ili('. siiwilh'i* tin* Mil f.Mcn o( dll' si'ction tli<' ‘should Ix' tlie 

thick iM'^s (»i I lie [i| cssrd co.il .‘I 111 . I Mill w Inch is .‘ilinost iisii.iIK' tollnw nl 
ill |»I.lcllC(‘ |)lsI(‘Mll(l ol tins Ic^ults III C(iI1M(1cm1)1c k i^S of power 
h\ Inclioiioii { lie w .ills ol (h(‘ inoukl ,is wi'll ;is ii M‘^iikn it !(‘s in (he 
<lensi(_\ 

I 111' piessure appli's] jii (‘sslnn-, howi^vei, doiw not depeml 

solely upon (h(‘ sh.-ip(‘ and si/i' or ( hi' s^ii hice seel ion ,i ml t liiek iie^s of 
hii(pi(‘(tes to he produeeih hu(. .also upon (he natiiie of the coal ami 
till' himliiie iiiatia ml, tin* content ol waiei, piopoitions in the nii\Luie. 
as well as i(^ teinpeiatuie and intiinaey. 

Ik npait from the nature of the eo.al, these 1. liter f.aetois liaw' hi'en 
dul) (onsidcKMl in th(‘ hyht ol the pnneiples knd down in the pitwioiis 
sect ions, ( hell, aeeoidin;^ to e\ jieriineiits nimh' at kl.m/vj th<' piessuiv 
'^'1 <*"> of surface must he t.ikeii to m»t hek.w lot) k^ ino.iliiis 
for soft eo.d, not helow I 10 l,o i:,0 ky | \{) t,, i:,o ;p,|,s p„ },,,,,] 
yianukir coals, to obtain tlu' imual l.irye slmjx's Accoidnie (o 1|. 
Fiseherf’ howevm-, consid('rahl) hiyher piessuies must hi‘ a[>[)lied, 
namely . — 

hoi- soft, (‘oals at. h-ast 200 ky 200 .itnis. 

,, lianl coals up to dOO ky dOO 

TIk'si' luaivy dmiiands ana as a ni.-ittcr of fact, fiillillix] ])\; all tin' 
niodian hiUjUi'tO- pn-ssi-s, hut, not hy nian\ of tie- okka press 
systi-ms The ( kaillinhal piess in\.n i.-ihly works tln' softest \\k‘s( jihali.in 
coal alter p.-issiny throiiyh tin- hc;itiny ovmi at, a norimil piessiiii' of 
200 atiiis, whii'h can he incn-asi'd to dOO alms should neeessil\ (k'liiand 
it In any c.isi\ a hiyh piessuie, up t(» a ci-i t.-iiii limit is of ;id \ ant.me, 
since t 111 - .-imount of hi ml my m.iti-i ml imed can he dniiniishuk 

tor small hrifpK'ttes, hoW(-\er, coiisKh-rahle lower ptessnres e;in 
ymierally he applii'd, as a yma r.d lule, a pressun- up to oO ky jx-r s(p 
cm IS ('iiouyh for (In' production ol hi iijm-ttes of sutlicmnt stii'in-th. 

II till' hri([m‘tt my coal is si-nt for [iressmy umliied, with a he h 
contmit ol water, tlu- disad\ antayu' ri'sults, with pr.ict icalh' .dl maehme 
pK'Sses, that a lower [in-ssuna only about .T) ,itms .maiiist 200 alms, 
can lie applied, siiua^ tin- ('\c(‘ss of water cannot ese.ipi^ fiom the 
mould,'^ and at tlie same time prevents the^iiessiny toyi-ther of tli*' 

* (Jmlt, |) 4:5 

" 0 1 1 I I'cr, ‘WM itteiliiiiytai aim (Icr 4 Velt;umtelliiiiy,'’ 111 Itiri-, 1 s 7 s, I Imgl, ,• o.S-J 
vol IHVtt, [I !IT ' ’ ’ 

’ Oiil) f(W\ swsteiiis c']i, UiwolluT, lleiiiK'/' .'IK' ,11 1 .iiiuC ' 1 fni tlie Will t iic' of 
uiomt mateiial or for Lliu (Iraiiiniy away of water, as will to seen from tiieir 
descrijitions. 
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coal, ('ta Tlicrf' vi'miUs, (‘vm ;it hkmIci a((' | n rs-.|ii (^s. ol' a i nin 

jta* t uiiiloiiit a ill khh'Ki' (•(M iijiMs. (1 (.| a ^la n ^ ol p u a Ik 1 la \ i i s 

of ami n^islamr io w cat lin ita_;. This (!(‘!i( kik \ laii 

oiil\ he |ini\iilr(l loi' III aii\ li_\ ( I'lisuh ial)l\ ima • asi ii<_^ ihr 

pilch adihtinii up to 10 pm aciit iiisti.ul i I the T pci cent othciwi'c 
added tn di\ cnal, iii whudi rase the s( i ,it ilii at i. ai disappeai s dui iii'^ 
the rinihiiu; ol ihr piessed enals In oidiu to pinduii ^dod hiiipiettes 
tillllli; all th(‘ lli'crss.nx i e«jUll euients fm- elleitlM e( oii< Ililleal Use, lh(‘ 
!)li(|Uelte plesst's must i^nuieiallv fllllll the lollowili^ lolidltiolis -- 

{< 1 ) ruiforiiu autoiiiatir ^uppl\ ol the hii.piittiiip matiiial ami 

lillitm ol I lie moulds 

{!)) I'liiloim ( t\\ o-sidi d ), ro) 1 i'sp( mdmi;l_\ hi^h piessiiie and tlu' 
at taiiimeiil of a dnisitx of ihehualu'l possihlc iimloi mii_\ 

(t ) .Me( hatiiral disrh.n Ltr ol thepiepaird in a pu 1 1 1 s \\ it la ml iii|Ui) 
and without lra\iii;; aii\ ol thr'T0ah\ hi apa ttr mass iiitla' 
mould 

{(/) l*oss|l)ilit\ of a lame old jml withasldth w asl (« as poss' hie 

(O ^implr rompart, stom;; (Miistiiatam with se(uii(\ ainiiiist, 
Nihialioii sh<i(k oi hieaka^i miiidei < \l i aoi diiiap\ di mauds 

( / ) L )\\ w ( ai a lid I eai i ead \ ai is ea hi I it \ , a lal • a 1 1 iirw ,d ol the 

pai I ■■ w ha h ao le alil) \\oi u. 

(f/i \((d lull' atteiiiam with a roir-eipa lit siiadl woikiiip stall', 
iia 'di 1 at I 1 1 (pill elm lit ol pow ( i 

Tla (iitiral e\amiiiat am ol the \aiious maehiiie piesos mu‘t hi' 
111 , 11 1( pi iia ijialU w it h a \ irw ol det < i milling w la t la i ,iiid how f.ii they 
(oili pK'ud to tla <dio\e iiieiiliomd (oiidi'i tla m imt. 

B. COAL-BRIQUETTE PRESSES. 

Tla le m a at iiiimhei ol ih -miis oj hi apa tt* pn '^si s whiidi ha\a' 
mo^tU r()iiie into h iii'j, ill k'niiae Ikhoiim laid|.oid, (leiman_\ and 
Noith Aineiaa mam of thtmi ha\r foutal a ppl a a I ion on a woikiny 
oade, hut a < onsalei ;d »li poition must lx (■(jumdei < d as out of dati ;d 
thi' piso'iit tiiiir luapiette ph-osrai. he d 1 \ a hx 1 ] 1 1 1 o th I ( <;( Lo s, .,s 
ai I Ol d 1 1 m to t he iiat II o ol the pi ( ssj nn • — 

I. Maihiias in which the pK.siiie m applad io one sid,. (,( the 

hiapadit'S - posers h\ M.l/elllie, .Ste\e|l, t 1 o/( t 1‘Atel, IteVoUlel, 
Dupiiy, l)(‘tonihay. M iddletoiol)('tomha} and maiiv otlaas 

II. Marhines iii whadi the [m ssina' is applied to two si(h s (douhh*) 

- — c.<j. Eirtrix, (mulliiihal, \ eilloii, tla' revoKei’ [uessis ol Middleton, 
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Y(‘:i(]oii- 1 iiissc, (‘tc , Mud tin* )( »iiil pri'ssrs ol Ti^Irr, 

Si-liiii 111 ^', and ollici s. 

1 1 1 M'lcl lint's with ;i tani^nnd i;d antinri sid)di\ itltil into ’ — 

(1) I'l •(‘ssf.s in which oiui hritjUt'lic is loinu'd against Iht' haclv ol 

ant)t.h(‘r ro|)c and s:insa^n; presses oi' I^wiaid. Ddiiiic/ 

(2) i’icsscs in which tin' pn'ssnrt' is produced hy nieaiis of a pair 

ol I'olls roll pia^scs of fjoisscau, (iilly Mai'^on dc lYii, 

Ziinnicnnann, ld)U(pi(‘inhci‘^, Ihlan Masln k, and otln'is 

Tilt' dc\ cIoiiiiK'ni of iht' hritpiciit' industiy in iaiiopt' h.is laiycly 
hcfii in fa\oiirof th(' douhh'-prcssin^ inachiiu's (('lass II ), sint*' with 
iht'ni denser, siron^^t'r, and inoia' uinform hritpii'Ues can ht' pi oiliiet'tl 
lhan with niachiiH' prt'ssi's of tlu' other classes, as \\ell as in tin' most 
dt'sirahle [)iasniat ic, forms of \arious si/t's. In Xoith Aiiit'iiea, 
howa'Vt'i', where small I'yy , hall-, or diM'-sh;;p('d hinpiettes ha\i'l)een 
pK'ferrt'd of lale, Iho roll [Ticsscs t)f Iteli^ian (»r Amei lean desii^ii lind 
most use. 

Class I. Machines with One-sided Pressure. 

Of Ok' nuiiit'rous \ a,i‘ious t.y[)es of jiia'sst's of this class wliicli wt'i't' 
iiitiodiicetl into id‘anct\ la'leinin, anti iMiyland in tin' lilln lli ainl 
('i^lit lel h \ t'ars of iht' iiint'ieenth ci'iitury, tinly a \ ei \ linidt'd iiuiiiIk'I 
aie (o 1 ) 1 ' fouiiil in list' at tin' juesent tinn', mostly ai tin' oldest woik'- 
in thost' counliies 1{, h.is alrt'atlv ht'i'ii slniwii aho\e that- mat hine^ 
coiiiprt'ssiny from tint' sith' only can fiillil (In' rt'tiuii eineiil s f^i (ht 
j)i oilinditin t)f liritpit'tti's as stroiie; and as uniltiiml\ deimi' S'- pos'-ihlt 
only tt) a somewhai- limited cxit'id (set' p As ^\ell known 

t'\ani[)l('S of this class it will onl}' he lU'ccssai} to iaielly deseiihe tin 
follow iny machines — 

/k'os'sos' hji Mdii’lnie (f' Ot) (liy. 4.“))’ ddn' Ma/eliin' pi("-s is a 
steam press in ^vhlcll the prt'ssure is ap[)lied tliiectl_\ in .in u[)waiil 
tiireetioii. It wtirks with [iressurt' stamps and closeil moulds Ten 
rt'ctanyiilai' moukls lim'd with slu'i't stt'cl or hion/t' art' plated in the 
i't'\ t)l\ my (ahle K, which is liuilt aftt'r tin' st \ k' ))f tlit' rt'\ol\inu 
Mitltlletoii nmuld tabh' (st'C p. llSc/svy) Tin' mixtuii' til small coal 
anti pitch is thorouyhly incorporated and in'att'd in tin' stt'am kiieatk i 
[iKtild.n n)') T) by sti’cam of supi'rlu'ated stt'am, ami tin' plastic mass lalb 
into tin' trtiuyh J, from wdiich tin' imiulds K art' (illetl by means ol the 
revoh’iny aians of the distributor 1). Tdie up[)er suilact' of a prismatit 

1 1'] l’)(iiiishMii III Daiiinitir’s liandbuch der chtnubJitn Tnhn<jlu(jn\ \ol. i\., 

p. 80, liys. 30 <iiul 40. 
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pi’i'ss stamp jirojfH-ts into ami foims (In' l)()tt(')in of ('ncli iiuaild. W in ii 
tlm mould (ilK'd ^vitll llm mass an i\ (‘s on rr (Ik' l)cam iv'N'oIn 
tin* fi\t‘(j |K)iut a, tlm n'\ol\iii;^" tal>lt‘ V] halls iii ils rolaloiN molioii, 
steam is admitted below tlu' piston 1 ), tin* ascent of which, {liioii^h iIk' 
inleiaiit'diai \ ol tlu' piston I'od M and tin* beam, foiees tlie pit ss .siamp 
d' into the mould .ind tlu' mass is compi-f'ssed aL,min^t the sii-oim (i\i'd 
plate T 1 i(‘ volume ol tin' mass is diminish(‘d b\ ;in amount pio- 

poitioiial to tin' slidkt* oi tin' piess st.niip d'ln' beam f’ is pi d\ idcd 
with s\\ 1111^ o, \\ Inch has a cm vi'd In 'ad b\’ iin'ans of w Inch the pi e^siii (' 
against tin' stamj) is always axial dunni; tin' ase<'n(, of the beam. 




Fl<; ir» — Itii'jiK'tlc j.K'ss by A' (to, 

Tin' ten press stamps ri'st on an ineliin'<l plain' . tin' stamps are 
mo\i'd aloii'4 tliis plain' as a lesult ol tin* loiation <»f tin' <lise M alt^ r 
ea< h pie-siiw, become mole and moii' elcx’ated, until llnally tln'\' till tin' 
w hole mould ‘and in this way tin' hi i(|Uet tes an' loia'ed out- oin' alter 
anot hi r W hen t his happens the bri(|U('ttes aie jiieked iij) b\’ a nio\ abk' 
shoNel bill d on to .1 mo\ iny; band conveyor, which leads to the lailway 
w.nyL^on oi the stori' 

d'he ri'tui'ii motioii of ilu' revolvin<^ disc is ('Heeled by means of a 
catch which sets a set of wheels in motion d'ln' Ma/.ebin' piess is 
made in foui si/es. the larm*st prodma'S twenty 11 ky^ biiijuettes per 
minuti', which is about Id tons per hour or Idt) tons pej- day ol ten 
hours It consumes 20 11 P ami costs about 2 !■ 000 marks. 

The Steven ihvss. — This pn^sn, made by Henri Steven in Chaih roi, 
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is very similar to lli(i Maz('liiie press in principle, hut is of 
siiii})li(‘iiy. Tlui piiiici[)al (lifleia'iiee is in tin' absence of li\ di aulics. 
Tin' })ist()n I'od of a siinpb'-aclino, vertical steam cylinder is. diivct ly 
ConiK'cted (o a oiie'-aiaiied b'ver which presses the stamp into tin' mould 
when ih(‘ piston iis(‘S. Two bimpU'tti's an; [)r('[)ai ( m 1 at e\er\ stioke; 
by ' 2 \ re\olutions of the mouhl table ]jer minute fifty blneks of 7 kyu 
weiyht ar(‘ obtaiiu'd (‘<[U.il to 21 tons per hour, or 210 tons p^a day of 
b'li hours. 

Ih'ceiit 1\' I he lii'iii has inliodiieed the following [)atented improve- 
mi'iil. On (he ri'luin of tlu' piston, which takes piece b\ its own 
W'em hi , <i s( e,i III eiisliioii n piodiicid bi'tweeii (he pis( oi 1 1 id e\ 1 1 1 ider 

eo \ (‘I b\ mea IIS ol <( i eeoi 1 \ a 1 \ (' in ( In * piston w liu h ( losc^ i be st ( a iii 
(‘ \ l( bel oi e ( he end ol ( lie s( I oke ol (he [Ms(o| i. I li is a 1 I a ne,en lent l),ls 
[)l'o\ (M 1 of spei ia I SCI \ ie(‘ 111 pi esses ol t h I s desel I pt i( H I , s 1 1 1( e si io( k s se( 
U[) ill eoi ise» pieiK'i' ol (lie nuiiov.il ol (lie lesistaiue ,ile (pllle pn xeiited 
by (his means 

111 (he latest j)iae(i<'e (lii'se prt'sses should permit ol the piodiietiou 
of briipK'ttes horn coals ol hi^li-wati'i eonteiit (.dxait la (a 10 [ler cent ) 
without pi'('\ ious <h}ini; In* moie I’eet'iit tinu's, sinei' IIk' liim of 
Schuchtei mann Krenn'r in Dortmund h,i\e aeipiiied (In' patent, 
thoroiieh expel iiiK'iits ha\e bt'cn madi' alter certain alteiatioiis in eon- 
struetion to oUain usiOul bi iipiel ((-s direct I 3 ’, but in the autumn of lOOS 
the ti'sts W'eie not eonelud-'d. Tin' fleshly pH'paied bi ii|nt'ttes containeil 
7 to S per (‘('lit. h'ss wxiti'r than the coal use; 1, and alter slioit stoiaei^, 
(hied so much furtln'r by evapoiation t hat tin' n'Sidiial w ater did not 
amount- to much mon' than in the piessnii^ of diiedenals t'oniphde 
siK'ci'ss of till' ('Xpeniiieiits would a,llow' ('oiisiderabh' sini[)lificat ion of 
th(' briipiettiny of w'l't coals by the abolition of the dr) in_e a[)plianc(‘S 
and tlu'ir atti'iidaiua'. 

Tlw M idilh loii-Drfonthtti/ Pi'f ’,s's((i,us 40 and 47).’ TIk' pn‘ss (‘on- 
sti iicti'd by the Ihielishmaii Middh'ton in tlu' )a'ar ISfa-was tlu' tiist 
to [lossess a n'VoKiny tabh'. l^ati'r it was eonsidm ably impro\e(l by 
l)(''tomba\', and has been mannfactun'd by^ the linn Auyiist Detoinbay 
at ( dnirh'roi in nelyium as tlu' Middh'ton- Di'tombay prt'ss, and has in 
diu' time found a, fuither lii'ld on account of its ri'latui'ly simple lastnie 
construction and its lar_i;e capacity. It is a sti'am maehiiK' with an in- 
dii ect (*0111 pi (‘ssion in an U[)W aid \ ei tie.il dii eet ion As will bi' sei n from 
the diaeiam, this is elh'cted by a Ix'iit lexer h 4 , which is alleinately 

• K. lleiioteiii 111 D.imuuaV llatullauh dci Ttihi((jloijo ^ \ul. iv., lbU 8 , 

pp.81-Si>, li- 11 48. 
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fitrotclu'd out V(‘rtically aiul Inaii to an oMu# aoi^lo by iiu'aos of (lu‘ 
pulley 11, tlu' cnuik shaft \V, and (he (‘ouiu'ct iui( rod K. hi this \\a\ 
the vertical pi'ess stamp K tastiaied to the lower arm V of tlu' h‘\er is 
al\\a\s l)(‘iuy^ presst'd into or hftial from the mould lilK'd with the 
1)1 iiiuettini:; mass and closed at th(' bottom by a lixcal plat)'. A ht'axy 
weight -] , coiisistinir of an iron bo\ lilhsl with stones^ bears on the bi'iit 




levi'r. d'his ws‘i;j;hl has topi'rform the real pressing, and can be increased 
or dimimslusl accoi diiiL,^ to reipiiiTiiients l'h(‘ iK'xt movi immt ol the 
mould tab!)' M brings tlc' linislKsl bM(pietU; umlf|- the [lushi'r h, which 
is fasimicd to tlm pressiiii^^ stamp K, mo\es with it, ami on the down- 
watd stlokr pushes the blCjllettr out ol the mould, which has moved 
away from Hit' lixt'd plai<', into the haml (jl a \\oikman,oi on to a 
band con\t,')or 

The intermitli'iit revohition of the mould table M is ellected by tho 
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wlircls ]\ (jiiviii;; tical sliaft uitli tin* conncrtinL,^ nxl X, the 
cinss l(‘V(‘r ,iii(l llii‘ pawl X lu'hl lii p()siti(ai In a spli^;^^ tlic ]'awl 
ill ('(jii iiotchrs in the cii'cuiiiltaciicL* ot tlu; luvolv- 

iii;; ial)l('. 

Tli(‘ iiici^iih u(l(‘ ()[ th(‘ [)i('ssiin' (^xerted averaged, accoidiii^ to 
( \)l(|iili()mi,' lof louf eases ohs^'rvisl ijj (Jeiiiiany 101 aliii^, hut ior 
I w () pi esses ohsei'N'ed hy Til ( lei” “ at Full i’k irelieii in 1 1 uiiyai y only oo 
alms. Tli(‘ lioiii'ly on I put of tlu' pnssses is 41 lo o tons laitpiettes, (Mch 
ol' about ()o ky. \veiy]ii,and (i.StoT tons ai t'uidkireheii 

4Te cost of pioduetitm aiiiounit'd to 7 40 marks at a l)elL,nau work's 
and o mai'ks per tun at Find kirelimi. 
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press and aeecssi a i(‘s weii^lis 
about 40 tolls and eos(s about 
llMiOd maiks 

Tlie pi ess W'as I’oimerl}' 
use(l lie! e and I liel e in ( lei - 
many, but has now' been 
laiyel)' rej)laeed by tin' ( 7)uf- 
llnha! press, It still tinds 
us(' in foi t'iyn count i ies c ij. 
at 1 lony- Koni;, in Itastein 
Asia, and so on. 

J Ju' Ii( rod n’}' /b’Cs.s' — 
ddiis press, intiodiieeil by 
I Sd I , is 4 iiiaeliiiu' in winch llu' 
pi ('ssuri' is li \ di aulie and e\(‘rte(l in a \ ert leal dii (S-tion, and is spi'ciall)' 
noti'worthy lu'causi' it^ [imiuits of the diieet working of wet coal and 
is e(pii[)j)(‘d for the maa'ssary lemoxal of tlu' (‘\eess w.dir. At the 
St \'ast sliaft of th(‘ An/in pit it consists of a nwohini; tray t.ible 
pro\ ided with four yionpsof 21 moulds. ( liu' of tlu'se i;roujis is Jillcd 
with tlu' moist mass eon\ (waal from the kne.uh'r (mn/o,/v a r) by means 
of a worm coiueyor, tlu' table makes a (piarter of a revolution, and 
till' ei’oup concerned is bioiiyht under a solidly lixt'd iron block, whmi 
21 press stamps i\iv fonaal u])wards into the mould by iikmiis of a 
common [ilunyer operated by hydraulic pressure. 

The pressuie, eiadually inensased to lot) ky per sij cm, allows 
the i^H'ater jiart of tlu‘ wattu’ content of the coal to ilow away, the 
di. linage beini^ completed after the lU'xt ({uarter revolution of the 
^ Gluckauf, Es-en, ls;i4, p. I7U6. ^ ^ov/- luid Uuliniia. Z, 11)01, No. 52. 
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table. Then tlio finisluMl briijUL-ites are pushed out of Ou' moulds lt\' 
tw(“utyo)]ie small b\di'aulie stamps and p.isscd on to the band (*on\('\(a' 
by an attendant. After a further ipiartei* revolutum tin* lilliny of tlii' 
moulds be^dn.s afn'.sli.^ The output of tlm press pm- hour is aboiil i 
tons, so that per day of 22 workiiiLj houis, (‘aeh of tie' two press's yields 
about 2t)0 tons, or a total of 520 tons of eold-di led la i(|U(‘ttes. each .about 
8 7 k<{. weiyht. At the No. 2 briipudte faetoiy of the Ulan/.y coal pit 
the pressin;^^ was eomineneed by n lar^e jium[) (‘xeitiiiL^^ a, pi(‘ssiii(‘ of 
45 ky per S(j. em. and tinished with small hii;h pressuri* piiiujis at 
400 k^^ per s(|. em. A total forc(‘ of 5 tO tons acted on tlu' h\diaiili(* 
pistons, 42 em. diam(‘t(T, so that a ])re.s.sur(' of HH) to llOhy w as exta It'd 
on th(‘ l)ii(|m4t('. ]\t‘i;ulation of tie* pix'ssuie was (‘ffeeti'd in advance 
by nit'ans of a safety-vah e, and the total time of piessiny^ amoiinli d to 
30 to 35 sia's 

The water (aintmit of tlu' biTpK'ttiny^ mixtuie, which was eoiiipos('d 
of washed coal eoiitainini; 1 4 to 15 per (aait moisture and about !• per 
eiait. pitch, amountiMl to 10 to IS jier laait afttaAlie inject ion of super- 
legated steam into the kneadi'r (of 2() m. height- and !>5 lan diameter) 
Aftm’ the final prt'ssini^ only 3 to t |)er (amt. moistuie was lelt^ in tin' 
bi’i(|U('(t('s, so that about SO jxa’ (amt of tin* wat(a‘ (amteiit of the 
mixtun' had biam S(jU(a'/ed out In this ease the imnoval ol tlu‘ 
bri(|Uett('s bv’ means of a stam[) w'as ('llt'('te(l by low (‘' in;^^ the moulds. 
A ima-haniejil rak(' delivaaaal thiity bri(|Uettes at a time on to a tiuek, 
which took tluan to a distant stoia*. 

TfiP Dnjtufj Ptrss^ — ddiis pn'ss is a small steam juavss w’oikiii;^^ 
horizontally, made by Dupuy (‘t Fils ol Faiis, in which the britpirt t(‘s 
are pioduced aliom-thm’ in a tray mould by nnaans of press stam[»s. 
It (leli\ I'l's only t(m to twcl\ e hr i(piettes of f to 5 k;^^ w eiyht [)(‘r minuti' 
(eijual to 24 to .30 tons j)<‘r M) hours), laapiiK's 7 11 V , and (ajsts about 
7()00 marks. A I )upuy piess at Sables d’( llonm* piepao'S 21- tons daily 
at an (‘Xpendit ure of 3 5 marks pm' ton, wdiieh, ajiart from tlu' (m^sL of 
th(‘ bri(|nett(‘ e()al, inelu(h‘s th(‘ total expmidituie on attention, main- 
tenance, use of material, and interest. 

Class II. Machines with Double-sided Pressing. 

This class includes, as alnaidy staterl, tin* most wudely user] press 
systems of the [)i'esent daj. Their inti'oduetion be^mn towards the 

‘ Ai( (Jiding to Sahjiimu 111 Z / li yll.-u.S.- /r,x\xv, lhS 7 , jt. Sis. 

2 According to Dupoi.t de Oiiic< liiu, (dlucLiuf, Iblil, pp G 17-018. 

® Qluckauf, E^beii, lb94, j). 1790 
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end of tlu3 sovcniii's ;ind tlic Ix'^innin^ of the ’(‘ii^dities in tlic last 
cc'iilui'y Sine(! iliai tline the niinit'rous luiU'liiiK' pn ssi'S of Classes 1, 
and III. lia\(‘ l»t‘en iiior(' and iiioi-e i-eplactal. 

Tli(' jiM'ssiiiyMS (‘llheled hy two pressure stamps moviny^ nnifoi-mly 
in oppnsih' direel ions, (‘ilhor vcitieally or liorizontally, neai'l)' oi‘ (pule 
siiiiullanconsly. (o)iii])ai’ed with niaehines of the other el.i^^cs, the 
.stiok(‘ of lh(‘ slani[)s is shortene(l considcrahly, the fiietion (d’ tlie eoal- 
pilcli iiiixhii'e on tli(‘ walls of the mould is a[>[)reeial)ly diiiiiiiisli(‘d, and 
willi the saiiK' ahsoiption ol po\\('r a miieh yn-('ater d(‘iisi(\' and iiiii- 
loimi(\ oi (he hiKpK'lles is ohlaim-d Wdl h tin* hesi maeliiiK's ol (liis 
e lass 111,1 !i\ o( hei .‘nlwiiil.iyes an“ addial (o t licse, su( h .is l.n ym out puls, 
lowci costs loi ,i( t (‘tidanec and ma int miancis and so on. 

7'//c ( '(tti III i/lml /hc.s.s (liys hS-'od) This pK ss, inti odm ('d about 
tliii (_\ \ (Ml s a^o, w as In st const i net ed hy C. J. 1*. ( 'oullinli.il, w ho was 
at tli.d (line iiMiiaym' of llu‘ hoiycs e(, iMelieis <h' la ( diatiMssni c of 
lu(dii\ c( (he at S(. Mlieniu', is hy fai‘ tin* nio-^t ummI of the picss 
s_\s((‘nis u[) to (h(‘ pi (‘Sent , aho\ all in (icrmaiiy, hecausi* of its con- 
stinctional ad\an(,iyes and its irr(‘[)ro,ichahle pci i’ormanc(‘, (‘sp(‘cially 
siiici' tiu' linn of Schncht(‘rniann ICeiner of hoitniiind, who took 
n[) the pati'iil of lh('‘tii\ (‘t Ci(‘ in due cours(‘, im})ro\cd tlu' systmii 
in many ways, and sinei' hSM ha\ (‘ hinlt must of the machines of 
this class. 


laii \ 


f’loia ISSl to till' end (d IhOT S( luiclit ('ninim vl' K i ciiicr luivc dcln co'd 
all (ie(’t liM' 'J.'IO ( 'oiilliiilial | a cast's, ol ulncli i'll lia\(' heen lorticiiiai 
(pi nici ji.dfv ter laiwc) KIk'HIsIi \\ cs( pli.ili.i, ainl I'm t lici toi hiKpU'llcl 
at I'aiidcii, \.iclicn, Saai hi iickcn, I p[)ci Idnnc, ( )ht'i iikiu licii, Itci 
hppt'i Silcsi.i, ,111(1 so oil) , the 1 (‘in.LiuiiiL; d('li \ Cl ICS of [ih'svt's hemo (ll^( 
hi‘lu(a'ii \iistiia, lliiiiu,ir\, Tiiikc\, hoiim.nin, Itinsi.n Sweden, 
col()!ii(‘s (^iiiiMti,i), ht‘leiuiii, roitiiLsd, United St.itc.s, ('iiina, and 


alone 
toi K .s 
Stettin, 
iiIimI 
and 


Tli(‘ follo^\iny IS a summary of [iressi's deliM'ia'd: — 


IDS W(‘U' for th(‘ [uodiietion of 


Tk<^. 


17 


[) to 10 
G and I 
7 


1)1 i(pi('tt(‘s. 

„ (1 pi ('Si, for on') 

„ (1 press for ore) 


Ihaa'iitly tlu' constiiiction of (ktiillinhal presst's in (e'rmany ha,s 
Ix'cn taki'ii U[) hy iIk' MaschiiK'iilahnk Damn in ll(‘inc, lln' Maschiiien- 
bauanstalt llumholdt in Kalk, etc. Fnsl the nature of the Coulllnhal 
pK'ss will h(' (h'alt ^\ith hii(‘lly. 

As will be seen from lio.s. 4N to 51, the spin wheels r are re- 
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volvod in opj)(),sito directions by iiH'ans of a tooth drive ('receiitly witli 
double lu'lical tectli). To (heir shafts t}i(‘ disc cranks K providi**! 
with ste(‘l pins, arc keyed These craid<s are connected by link bais 
I to a cross-lc'iid (j, which coininunicates its motion to a peculiar 
sysban of levau’s consisting of an upper and lower donbh' swin^in;^ 
beam So and So. and tln^ tmision sh«‘ars Z connecting Hk' two pairs of 
levers. Tlu' lived fulcrum of this system of h;vers lies in the lower 
double swin;^dn^^ levca* and the base of th(‘- frauH* at (/. both doubh* 
beams carrj' one press stamp /e, or />„, in addition to which the upper 



Fh: 49 --('oiifliiili.il piess, Sirtion l.-II. 


beams carry the dialmdrically opposite stamp a for pushing out the 
briipiettes, Tlu* stamps are guided vertically in the lived centre-piece 
c(li;r. 51). 

The disc-shaped mould table F is situated bi'twcen the paii's of 
swin^^inj; beams; durin*^^ rotation it glides on a fixed foundation plate 
u, which forms the bottom of the radially arran^nxl moulds, except 
wlii're the action of the stamps occurs. On revolving the table the 
moulds are lilled one after the other with the plastic briipadtin;^^ 
mixture by means of the distributor V, after which they are brought 
between the press stamps. 

During the commencement of compression, which is at first only 
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exorcised hy tlio upper stamp (lio jUTSSuro surface of tlic 

lower s(aiuj) p,i lies in (lie |)laiH‘ ol the loundation j)late u. As soon 
as the l)ri(jiieilini^ mass oilers a eerlain re^istams' to further eoiiiprt'S- 
sion, the point <»f n'volution of tlu^ uppi'r swin^diii,^ Ix'am ismo\('d Irtuu 
the cross-head (p to the pi\ot />, which eariies llu' heam , th(‘ lu\ad of 
this heam lifts, and, with the help ol the hydiaiilic* (‘vliuder II and 
th(' tmision shears Z, raisi's th(‘ lowei' heam with its stamp />„. so that 
the hrifjiu^tte is now (‘omjin'SstMl from hi'low. iMii’ther nwolution of 
the disc cranks K acts m sucli a way that both stamps are diawn 



out of the mould amiin, and th(‘ table turned by means of tlie ;,nndin^ 
]-(,ll 'rh(‘U follows the eompiession of the ii«‘\t bii(juett<3 in the 

nei;,dibourin;^^ mould, and so on. 

For a time the liuislKMl brujUfttes remain in their moulds until, 
aft(‘i- half a nw'olution of the table, they ati-i\e suee(‘sslvely below 
the diseh<ir^nn;4- stamp n, which puslu's them out below, where they 
aiv caueiit by a tlap and caused to elide d(jwn a chuti; (ai U) a band 
con\ (‘yor (ti;^e o5). 

I’he hydraulic arranmmient II, which has been mentioned, pm mita 
of the retaliation of the pivs-sure, hinders the ovi'Fsteppine of the 
maximum pressure, and provides the necessary provision against 
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broak;i^(!H Tli(‘ irullvidnal portions of tim Coulliiilial [)i'(^ss will now 
bn (‘onsi(l(‘i(‘(| at souk^w Iml i^o‘('at(‘r‘ N'lii^tb. 

The f^i^l rihiiloi' \' (fi^s 'kS aiul 51) lias for its obji'f'l tlu' (ll^ii'ibu- 
tioti of (lie niivtiirc, coiiNi'yc'] fi-oni tlw lvni-a(I<‘r by n shoit worm 
con V(‘)’or .s I o ( li(‘ moiiMs (^)n.si.stin^ of a cast-iron cyliiidi i open at 
ili(‘ to[), of about ttOO nnn. inirn'iial diamctm' and iniii lmiL;b( it 
isait.itm<‘d iiiiiiicdiat(dy ,‘d)o\ (‘ tin' i-onnd mould t.ibb* so [bat U o\ or- 
laps about OIK' (jiiai tm' of tin' U[)p('i' surfann coiitainini; tbit'c monhK 
ddm cast-iron bottom is cut aw.iy accoidiimly In the cmitic ol tbe 
cylindi'i- tln'i'(^ I'cvolvcs a vci'tical shaft carr\in^ two radial, w i oii^bt - 
iron w in^^s si lyditl y bent and li\ed oj)[»osit(' to ea(di other, ddie">e mo\e 
o\ er the bottom of tin' c\ liinb'r, pick up tin' mixtiiK', lead it (o tin' '^l it, 
and scrape it into tin' moulds which ai(' imnn'diatelj bi'low, until they 
are till( d. 

ddn' shaft, of (In' disti'ibulor is usually ('xt^'uded upw.iids to tln^ 
In 'ad of (he sti'am kneadi'r and did\ I'li from the stii i in<; shall by nn'.iiis 
of m‘ar-w In'i'Is ( liy 55). 

In bi I(|Ut't((' faetorif's wdn'O' tw'o in'Iylibourinix presses a: (' siipplii'd 
from a larye sti'am kin'aih'i* with t w o delixa'ry openings below' by th(' 
aid of two shoi t worm conv('yorh, tin' di'^tribiitor shafts an' di 1\ eii liom 
tin' hoi i/on tal shaft, of tin' con\ e \ ors by nn'ans of Ixw t'l w heels 

77m Mould Pl(il(’ k IS, in most of tin' bripuetle pn'ssi's, a 

W’idi', annular, cast -iron disc of I 100 to I '200 mm diaiin'ter, in whosi' 
itnn'r jiortion, the mould rim lOO mm w ide, ten (seldom t w el\ i' ) n'('( - 
angular nnaild openings with rouinh'd cornels are cut radiall_\ The 
r('al moulds, in tin' slnqie of i cin'W abh' boxi's ot a sot t nn'tal a i e [)r('sse( 1 
into tin' hok's by b\draulic [in'ssuri' afti'r cart'fully smootlniiy tin' 
walls of the latti'r. kornn'rly [)hosplioi bion/t' w<is used tor tin' boxi s 
but i('C('ntly delta nn'tal— an alloy of co])[u'r, zinc, iron, and tin with 
an addit ion of ]ihos[)hoi- coppi'i'— has shown ad\antay('s on account of 
its consnh'i'.dily hiyher ti'iisih' stri'iie'th and toui;'hin''^s. The following 
tabk' <;i\’('s information as i-eyuii'ds the tcnsili' strength and ductility ot 
delta nn'tal and phosjihor bron/c • — ^ 



(\is| 

MeUil. 

lullt (1 .it .1 

Rt.l Holt. 

Cast 

Uoiizc. 

length, sq. nun 

.‘CJ 38 

7)0 (.IV.) 


Eloiig.itioii, pel ci'iit, . 

10 It) 

13 

17 5 


^ Accordiup to Danunern IfandbuLh dtr cheniL'^chen TtchiudtHjje, vol. n. p. 721. 
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Lonijituiiin.'il sfrlion 111 - IV. 


J 


V 


/ 

u u 



Fio. 51.— Couflinhul I’rc.s 


IIuriz'Mitcil \ . VI 

Loi]git.u(hn.il .iiid hon/oiitul ‘■cclions. Scale = 1 : 30, 
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As a r('snli of Ihc amount of frictlou arising durini^^ tlio pross- 

cast, iron and ('Vcn hard st('(d wa'ar away too rapidly -Vi 

slious under I. tin' section <>t‘a new mould (the uiiifoim, if only sliylit, 
widening towaids lli(' hotlom t*acililat<‘H tlu' i’('mo\al of the pi'epand 
hriijiietle), undei- lo. a paitly worn out, and under Vk a mould of 
[diosphor hion/e which has hccome (piit(‘ unusahlc At thi' c\'lindi i(‘al 
circiiiiil'ei eia-e of Ihe mould ta])l(' holes an- cut at (tdinite distances, 
fiom which inclined Inhrication tulics lead iinvaids (o (In' Used cast- 
iron foiiiKlation plate a, on whi(di tlic mould plat(‘ ;^lid('s dininyits 
rotation so t hat. I he w holiMiiust Ix' W(‘ll oih'd. IJelow and neai’ to the 
cd:j;(' ol the mould table conical metal h'adiny^ or dn\iny^ rolleis r 
(tiL;s oO, 0 1 , and or)) are jilaccsl 

d'lieir nnmhei' corri'sponds to tin' niimher ot the moulds and tln'ii’ 
ohjecl IS to rotate the mould t.ihh' with the aid of the lisnline rijll tc, 


* 7W -^ 



Fio. fiJ — MmiM liiiiitLO (so'tiKii) ol .1 ( ’oiiHliili il pros') show iie^ t lio (‘licet ofieo. 

I Ni'u mould Ic Miiuld ,illci Slim, use \h I iius.ililo moiiM, «s)iujilctcl) uorumit 

aft('i' t In' ])r('ssini:; of ('ach hi'i(pn't((' ; (»’ c. to I'otat*' tin' tahh' round tin' 
(•(‘lit m 1 heal my c uni il tin' m'\( mould tilled with the 1 amulet turn mass 
occupies the position of tin' precediny oin' hetweeii the iippei and lower 
press stamjis. In the ohh'r pri'sses the rolls art' made ot phosphor 
hron/e, hut. in the lU'W'ei' ones tln'V an' ma<h' of di'lta metal, d'hey are 
(•aim'd hv steel holts passiny throiiyh holes hon'd \'ei tically through 
the outer I illy of t In' mould tahh' and held last hy count('i'sunk sciew' 
ln'ads d'he rolls is'ipiin' well luhricatiny; if they ct'asi' to nwolve 
hecaiise of iiisiitlicii'iit attention, rapid weariny out takc's place owiny 
to tin' jioweiful action of tin* yuide rolls (see helow'). 

Mould tallies with ('xchanyi'ahle iiu'tal mould rims ha\ e recently 
been intiodiieed with exci'llent results hy Sehuchtermann v.'C Ivieinei’ 
for h-ky. pri'sses with the imjiortaut object of makiny tin' pn'ss 
ap[)licahle to tin' produetiou of iMyy. hricpiettes, in cases when the 
(h'lnand for laryi' hriipiettes fails temporarily. Such a mould table is 
built up of two special conci'iitric parts, tin' outer riny of cast iron, with 
twelve sti'cd bolts and driviny rollers into wdiich an easily removable 
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mould rim of jtliosplKU* lu'oii/.o or d<‘H;i iiK'lal iii^^orfn] 
can cany eillu'r laiyc moulds lor d-ki; hi kIU*'! (t's, 
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Fic f)'’) M'luM witli di'iili!' iiioiil'ls foi ,i Oiiilliiili.'il jipss 

doidjlc iTif)ulds 01’ twenty-four iiionldM of hall si/e l()i 
According to the si/o of hiKjUetie.s to be j)re[)aied, oik* me 
previously ('xclian^ool for the otluT. 

Fig. 5d shows in sccti(jn and plan a mould table with tv\<‘l 


The t.Krr 
or t\\el\i' 



])i'i(juettes. 
luld rim IS 

\e sections 
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(•ont.uiiiiii; nioiiMs Cor l)i It (lill’crs from :i iiiouh 

loi () 1)1 ii|U< tti's j)i incij);illy in the liir;^^'- .iliiiosi sijii.iK 


moulds ; 

u di\ kIimI loimitudin.ally 

' by nio.ins of ; 

a niot.d hi 

nil 

O' in 

to tW( 

no 

Dulds 

ol the size oi O-k;.^ 

bi n 

pielti " 

, Th.'s. 

0 moulds 

.11’' 

1 * ai 

i.ingoi 

taiiyoiil 1 

all\ , whdo 1 hos(‘ of 

tho 

usual 


esses ho 1 

;ld 

hilly 

d’ln 

m< 

.uids 

of the inot.al mould 

rin;,- 

! need 

not be 

httod w 111 

1 h 

niiiy 

s. tho3 

ar 

e onl_\ 

carol ully smootliei 

1 out 

i!y 

me.ins i 

)f conosp( 

)iii 

ling 

douhl. 

st; 

imps 

(ho cnwvn jilates | 

aaniit of 

(ho simult.'inoous 

1" 

t'ssin 

n ■'"* 

ro 

nio\'al 

oi tw o brnpn'ttes , 

cons< 

Mjuontly, [)r('ss(*s e<pii})[)o 

(1 in ill 

IS wa3 

ai 

o .also 

e.'dicd douhh' pn‘ss(‘.‘ 









The 

oulsidi^ dianietor ol 

the 

mould 

j)lat(“ o 

f .a h-ko; () 

r d 

ouhh 

■ 

is 

1700 

mm . ( ho extm'ior 

and 

inner 

dianiot 

»‘r of tin' 

III 

ot.d 

iin )uh 


(‘I'owii ;ii(' l.'tSO and (rid nnii. ic.spcctiv cly , its thick in's^, ;is in tin 
3 k^;. jircssi's, is IhO inin. 






3di(' rotalinii oC tli(' mould Inldc is (dfcctiMl hy tlu' li'iiditiy ml! ii 
con junction with the drimny^ rolhn-s pD'N iously dcsciihcd For a 3 ko 
[irt'ss its duiimdiM’ is (!()() mm , width 510 mm., and it is made ul Casi 
iron 30 mm. thick It is kiyed on thi' shaft of the crank disc F 
(lios -luS and hi), and carries on its cireumfereiUM' a deep tiapiv.iuin 
shaped oroove a, of si'ction ada[)ted to the width of the tiii’iiiiio roller r 
Fi^ 51 shows the surface of the roll rolh'd out into a plane. As wdl 
be readily seen, tlu‘ ^n'oove runs spirally at the commencement K, am 
then -for nearly twn)-thirds of the circumfermice — it runs straiydit .am 
at riydit anydes to tlieaxis of rotation, wdien it a^ain takes a spiral Corn 
until it leaves the roll.' i>y the continual rotation of the roll (in tin 
directi(m of the ai’row, !!<;. 48) all the drivin^^ rollers of thi' mouh 
table eno’a^e with the be^innini:^ of tin* i^roove and are compi'lh'd t< 
follow' its coursi* to tin; end. In this w'ay the spiral })ath of the ^o’oov( 
pi'oduccs a displacement of tin* roller sidew'ays and a conse(pn‘ni 

^ This p.irt of tlie ^^roovc appears as a 'special ^'roo\e in tlie diagram, fig. 54, liu 
really onl\ furm> a continuation of the straight part of the groo\e. 
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rin'dlufion of tlii' (!»<' poiiionnf (hr i^rt>o\'i' lioliliip;; (he 

(al)l(' last dm ill^ ( lu' ju n| ,i n, w hi a |urt ( r 1 hii ihl;' t Im* ( iii iiin;^^ 

pri’Kxl the pills ol till' ri.nilv disc (Icscnhc ail aii^Ic ()1 I Oh , and an 

anisic of d2.') diirtii^ ihr pcriMd of pir^snm 

d'lic jtaits of (hr i^nooxc suh)ci‘(t‘d (o di,' ni(,s( s(r,'s^ aia* tlic l('f(- 
hand surtaccs ol (he cnives a( the ht‘miiniim and tlu' end Thes.' 
JlIMosure sur hires ai e jn Ol iMded ( hel efoi r h\ a l.l\ el ol' si (',1 I 2 (o 1 hi 11 1 II 
\vid(', and sriewid in(o a roi i ^■spondln^ Ik -llow .-d oii( poitioii ol (Ik' 
OIOONK'. As a lule (lie^^ only le(pllle rriK'Wal at (he end of .1 \'eai 

In any rase, (he wIk^Ii' ol tlu' (uiniim nierhaiiisin nerds is'^nlar 
roid ml, and must he krp( m (Ik- hi s( (Miidit mn It is rl. ai that e\ cn a 
sliylit aiiioiinl ol' play hetweni (he Iradiim rollns and the ^ioo\c must 
result in (he piess slaniji and mould not artiiie sull'Kamit ly in unison, 
thus i'asil\ oi\ iiio I m,> p, hra\ \' daniai;«‘, hicakayt s, and so on 

T/ir rr<<s A j>j>l Id lice djjlli 1 1 ifi I I'd n 1 1 f A<lj n A iid iil UitheoMydlial 
desiyn s(rrl riMIlks wmi' keyed on (o the inainsh.ifts dil\rn h\ (In' 
pan of s[)ur-\\ In els r /•, for moviiii: the link bars Now.ida^s sintahh' 
east iion crank discs, oSO mm dianir(rr and I H> mm. ( lurk, w i( h steel 
pins acting like ll\ -w hi'cls, ai (‘ used m (heir places The <|ise eiaiiks 
r(‘\ol\e 111 o])|)osi(e diieetions like the [laii* of lolls ol amoll (a usher 
The cMiik lilt list, (‘\ei((d on (he up[)ur doulih* swiinniip^ heam hy (hi* 
link hais / /, amounts to hdO mm. 

'I he s[)ur-\\ heel ^vith (loiihle helical iteth.^ tin. drl\iny^ sliafi, tlii' 
upper and lower sw inydiiy^ heams, and the cross heads an* made of steel, 
\\hile tin* tension shaft and the link rods an* ol w i oiip;ht iron Tin* 
stamps carried Iroiii the swineini^ he.ims hy lln* steel holts h ; in* iiiadi* 
of east iioii, iio\\ada)’s a lieht i(*nc\Viihle end plate of delta metal is 
s(*rewed to the lowi'r surface of the upper [)n*sM stain]) /p Tie* suiface 
ol the plate is ])io\ided with a immher of rihs eoi respond iny^ to yn’oo\es 
to hi* stamped in the hiTpietti's, as wa*ll as a i'ais(*d trade-imirk (usually 
the initial lettt'r of the naim* of the mininp^ conniiiny). 

In the douhle presses mentioiK'd on a previous p<apo*, provided 
W'ith tw'o seiies of moulds, two up}i(*r and two lowmr stamps are 
provided on common shalts tor the simultan(*ous pressing of two 
bri(ju(‘ttes. 

For iisure operation of pressing free from shock, the pr(*ss s])riny^ f on 
the one luind iind the hydraulic l•(*^ulator II on tin* other ;ire of sjiecial 
import.ancc. Tin* sh'el press sprin^/(li^. dt)) lests on the lowei cross- 

^ Figs. 48 to 51 fallow ordiiiaiy toothed wheels only on account of aiiiipliiaty of 
repre'cnlaLiun. 
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he.‘i(l of lowtM* Ix-nni Ix-t wccii tin* of ( In' toii'-ion sln^ars Z, 

and IS fastnicd to (tie Ba^c of tlio liaiiio By means of a ('iMinpiim scm'W. 
Ji IS so ,-( lonyly (•(jmj)i( ssed B\ the n[)[»( f s( i r\\ mi( that il steadily 



Fn; [>5.— Coulliiiluil press witli steam kiKaJei by fechucliteimanu & Kh iik r 


exerts a detinitt' downward }»ressure, amount iny^ as a lule to 120 to 100 
atms, on the crossdiead, and thereby the tension sheais and the lower 
press stamp pu. 

The tension shears Z carry, rii^ddly connected above, the cylinder 
of tlie hydraulic adjuster H, whose object has already been given 
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ahovo on p. 1 / 51 . Its intt'rnal arrani^t'iut'nfs ^\ill rcatlily 1 h‘ smi fiom 
tlu‘ section, liyn Kt. TIu' east iion e\ Inult'i is (li\i(l('tl into an upper 
and lo\\('r spai'e hy a simn^; in(('rplal<'. Tin' lous'r spaei' is lined 
with ie(l lirass. and the pn'ssiiM' jiislon Ih whudi is riLtidl\ attached to 
tilt' erossdiead 7 ol' (he upper dniihh' lieain, ('iiteis it fioin helow, htMii^ 
made tiydit hy a eireiilar leatlaa’ washm-. Tin' diaineii'r of (In' pisloii 
Is ahont 2 ' 2 d 111111 , and the pins on each snh' of (In' eioss In'ad can hi' 
displaced \eitieall\ in sln(s in the tension lei^s, snh' ilisphn'enieiit heiiiy^ 
pn'Neiited hy mils st'rewed (»n (o the pins 

Al)o\e tin' plessiili' piston 1 ) the loW er spaee of (he e\linder is 
Idled with ^\ater. 'Tin' space is eonneeti'd with the iippii space hy 
t^\o c\lindrical holes lined with red hiass lloth o])eniii;j;s (-an hi* 
closed 1)\ disc \,d\esof I’ed brass, which aie lasteiied to \eitical hais 
passing thioiiL,di (In' ('o\('i of tin' iippei spaci*. d'lie suction \al\et; 
is piessed erntly ay^'lilist the loWi'C conical ede,« ol (h(' iclt loh' hy 
means of a lightly ('(impressed spiiiiyn whih' the piessiire \al\e /’, 
ristson till' npiier ('dye of tin' riydit opi'iimi; and is held down Iw a 
pow e! fill spi my Till' ti'iisioii of (In' spi mys can he leyidated accoid- 
iny to reipiit eiiieiits hy tin' aid of nuts, while (he maymtiide ol (In' 
t( lision ol the ptessm,' spliny deteimilH'S (he plesslire ol (he I'olil- 
pr( s>,,in Tin upper ('\ Under spae(‘ is l)aiel_\ hall (illed with watei, 
the I'e Ilia Hide! 1 eiiiy air W In' 11 (In' jiiston is di i \ eii i.pw’ai ds into (Jie 
(•\ 1 1 iidiT, 1 he net loll \ al\ e ri'iiiaiiis closed uinler all coiidit ions, a iid 
the plesHlIi \ai\e r, until the pn'ssiire ol tin' water at)o\e the piston 
r.aehes the (eiisnai of tin' pressure-val\ (' spumy As soon as (his 
pies^ute is exceeded the jnessiiK' \alv(' lifts and water stieams np- 
waids until the nnatieiit wlii'ii tin' hjdiaiiln' pM'ssiiie falls so niiich 
that the tension of tin' spnny exci'eds it d'heii (in' pressme \al\(' 
('loses ay, nil When (In' piston ri'Ci'iles (In' piessnri' \alv(' remains 
closed midei' <dl eonditioiis, while (In' suctnai \alve opens as soon as ,'i 
vaciiiim heyiiis to form in (In' cylindei spa('e and tin; piessiiM;ol the 
water in tin' upjier sp;iC(' e\c( eds tin' low (('tisioii ol the suction vai\(' 
spriny Then tln'wati'r tlowxs Irom aho\(' until tin; suction \'alvc ih 
ayain I'losed on the letiirn of tin; piston. A manometei att.'iched to 
the cylinder shows the pressure (;.\istiny above tin; piston ]) at any 
t ime. 

TJiP Ofirnif loii of — As soon ;is (In' nnaild t;ihle is tuiind 

and held fast hy means of tin; h'adiny loll, the di'sci'iidiny pins ol the 
dis('cianksK K,(tiy lS)(ak('down w'lth them tin; link hai s / /, and ( he 
upper swinyiny beam, whosi' point of revolutaon still lu'S in the cioss- 
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licarl r/j (Hif. 49) hciween the tension and is held down by the 
\v(‘i;^dit of ilie piston 1 ) and tin* wat<“r standin^^ above it, the upper 
])i’('ss stamp (‘ntors tln' mould (h;{s. 49 and oo) and prt'sses the mixture 
nestin^Mjn tlif' lower stam[) f(jrmin;^^ tlie base of the mould until the 
uppm' l;t)'cr (jf till' 1)1 i(jU(‘tte produees such a powerful frietion with the 
walls of fli(‘ mould that it e(ais(‘s to yield to any further comprt'ssion. 
At this moiiK'iit th(' fuleiaim of the upper beam, which is })ulled still 
further down by the link l)ars, is displaced from 7 , to h, the jioint of 
su|)[)ort for the u])p('r press stamp, the Ixeam now actini^ as a tw'o- 
arnuMl lr\er. The cross-head 7 ^ and the pri'ssni’c piston ri^e and, siiu'C 
tlu' water on tin; [)iston cannot eseajie upwuirds at such a pnssur(‘, lift 
up th(' ^vllole hydraulic cylinder with the tiaision l(‘i;s, lower swini;in<^^ 
b('am, and tli (3 loW(‘r pn\ss stam[), whereby the opposiiii^^ pi'ess ^\)\\\v^ f 
is depi\‘ss(Ml a('c()rdin;^dy. The bii(piett(‘ is now pisssed fi'om ladow 
by the lower piess stamj[)s to the .same de;^ 0 (‘e as it w.is foi'iiieily 
presses! from above 

I mmedials'l 3' afteiwards tin' craid-: discs rotal(‘ fiiithei’ tlu' whole 
le\'('i s\s(em with the liydiaulii* adjiistei I’etiuns to tlii' position it 
()Ccu[)i(Ml hefori' the com jiression, when the uppm* sliimp is lifteil out 
of the mouhl and tin' lowm’ staiuj) withdrawn from behjw hj' the 
expansion ot tin' [ii'ess spiini^ 

fn cases ^\llen for any (‘aus(‘ — r (j as a result of the pti'S)‘nc(' of 
toiX'i^Mi bodies such as p\’i'it(‘s, wood,oi’ pieces of iion escapiiiL; notic(‘ — 
the mixture cannot be coni[)ressed to a (hdinite decree, break. ii^es of 
the paits communicatini^^ the pnassuH' can easii\' ai ise. Tins dani;er 
is elfectively ob\'iatial liy tin' h\diaulic sab'ty a})p!i.ince. 

Wlien the pnxssure ex'ertt'd by^ the water in the low'er })art of the 
cylinder on the j)iston 1) (‘xcet'ds I.")!) atms, tin' pn'ssure val\(3 e,, 
opens, since its sprini^ cannot resist a hii;her [iressure, and the [liston 
D, wdtli the up[)er swini;ine beam with its press stanq) /p, can lift as 
much as the pins of the cross-liead 7^ hav(' [)lav iu the slots of the 
tension lep,'s, without allow ine the elevation of the cylinder, tension 
le^'s, and the lowau- swin^dng beam w'ith its press stamp, ilicaka^n.'s 
therefore can scarcely ever take place. 

The Eject liKj A]>pluiiiC(\ — A strippine- stamp a (tiye 49) is fastened 
by means of a bolt to the upper swiny^ing beam diametrically opposite 
to the upper press stamp, so that it can turn, and, like the upper 
press stamp, can slide vertically up and dowui the ccntial bearing 
/(iigs. 48 and 55) on its rectangular shaft. It is made wholly of cast 
iron, and its lower surface is smooth. During tlic revolution of the 
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table it is elevated, but duriuLj tlie pressing period it dips into tlitj 
mould, immediately btdow, containiui^^ a tiiiislu'd biM(|ue(((', on ('rrnincM 
the friction of the latter with the walls of the mould, and forc('s it 
downwards until it falls out. Immediattdy afterwards tlu' stamp is 
lift(M],th(‘ {)lat(! revolves, and brinies the next briipietto uiidm’ the stam[) 
ready for another eyeh' of operations. 

Till' briqiit'tte puslKsl out falls first on to a flap placi'd immediatidy 
below the mould tahh* and above tin' lower swiny^in^ beam. This 
protects the still Imt and not completely .solid himpiettt' from fraetuiv', 
is in stal)l(‘ efpiilihrium, and rests with ils lower (Mid on an inclined 
chuti' li\(‘(l clo.sc' to it. Umh'r th(' kinetic (Mirr^yy of tie' hiiipiette fall- 
ing;- u[)on it tin' lla[) first sinks, tln'ii rist's a^eiin to its original position. 
Tlu' l)ri(pU'tt(‘ now slidi's on to tin* chut(‘ (fi;.;. 5.")) from this on to the 
band coii\('}'or, whii'h conv(*ys it to tin' railway waymin. 

Tilt' following tahh' i^d\ es information on tin' ma\imum out[)ut of 
a siniph' o-ky pit's-, and a doubh' or <)-k;^o press. - 
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Tilt' firm of Schuelifi'Miiann vV' l\rt'iiu'i' build ( buflinhal presses in 
four sizt's wdiose usual outputs and tlu' powt'i' ie(juir('d foi- drn’iiiy art* 
a^ ftdiows — 


1 -ka- I'le--, .‘t k^ f’e -s 


I r> i<i »; k]' I’e 


10 k/.,' I’e iH. 


Oiitiml HI ] 0 hoiii , .' -0 lulls ' AIkiuL 00 toil-, AliuiiLO."* llOtons AO'^iil I oj |<,|is 

\Vuikiii {4 powei usjuiiol j O b ff.l’. 10-18 11 Ik j ’J.'> -30 II I’. 00 00 11 1*. 


Tin* ('oulHiihal press is also applicabh' to tin* pn'ssin^^ of bii(piettes 
of le.ss than I k;^^ wad^dit, but is .scarcely to be iee()mm(Mid(‘d for this 
purpose. Many bri<juette factories have;, for (‘xample, produced with a 
8-k;^^ prc.ss, by the aid of corresponding^ mould crowns and stamps, 
small cubical bri<piett(vs of 50xo5xt)-S mm. and ^nn. wei^^dit, 
and in fact six britpiettes were pies.sed and stripp(*d at (nice by the use 
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of moulds. Althou^di Ui<i workin^^ output of the maeliino is 

about tlir same as when produein^ ])ri(jU(‘tt(‘s, tie; cubes are 

pi'{‘ssed under a much hi^jlicr pressure, as sliowii by the followini^^ 
calculat ion ; — 

On (he prx'ssed surface of a d-k^^ Ijrifjuette IlOx 220 mm.^ =242 s<j. 
cm. th(‘re acts a [)r('M,sur(i of 200 atm.s.,or 200 k<^e pia* s(j. cni., or a total 
of about bS,f00 k^^ ''Die sum of the pre.ssed surfact's of six cubical 
briipicttcs of the abovii dimensions amounts, howex er, to 0 x oO x oO 
mm.' -Kio cm. Jf this considerably sniallei- surl'ac*' is subjected to 
an e(|u;il total pressuia', the pressur(‘ actinj^^ on 1 stp cm. amounts t(^ 
^1.1:1" : about 20.4 atms. 

hrom this a much denser [iressini^^ of the cubical bi iijindtixs was 
assumed, but was an ei'ror, sinct! a consichu-able. proportion of (his 
20.4 atms. (almost omnthird) was dissi[)ated by the inci'eased fiictioii 
on the walls of tin' six small moulds. 

OOk' perimeter of the w:dls of the 4-k^. moulds is 2x 110-[-2x220 
= about ()()0 film,, while the pi'i’imeter of the walls of six cubical 
moulds is (){2 X .5()-f 2 X .55) -- about 12(!() mm , /.e, almost doubh'. 

bin tln'i’, it is favourabli' that the lu'i^dit of tin' friction surfaces is 
considi'rably hieher in a 4-k^e mould (IbO mm.) than in tlu' mould for 
a cubical bi'i(|U('tte, There is always a considi'rably e;reater amount of 
fiiction to overcoiini in pri'ssin;^^ tin' latter, while the out[)ut in wei^dit 
of briiiuetti's [iroduci'd is much b'.ss than in [ux'ssini; d-kj^. briipu'l ti's, 
for tin' six (‘ubi's pri'pan'd at each stroke only wi'i^di altoi^n ther Ox 225 
orm.--T45 k^^ xxhich is less tlian half the w I'i^dit of a )bki^^ briipiette. 

It is ap[)ar('nt fi'oni the.se siiujile consiih'rations of what little 
advnntai^u' it is in i^u'in'ral to produci' small cubical briipK'ttes by means 
of tin' (\)uHinhal [tress and othei' similar machine [ti'i'.sses. 

In conclusion, the Coulliidial pres.ses fulfil the conditions nn'iitioned 
above (p. 115) to a vei'y InVli de^o-ee. Their relation to the modi'ni 
rexolver and to^^^de-joint presses will be further examined later 
([). 150 and p. 170). 

Th<' VviUon {Jioux-Vt'Ulon) Press (lies. 50 to 5S).^ — This press, 
inxi'iited by the French minini; en^nneers Veillon and Koux, and per- 
perfected by the desi<^ns of chief-eni^ineer ]\Iar.sais, is built by the 
“Societe de Constructions MecaniijiK's ” in Alais (France), and prin- 
cipally u,s('(l ill France. In Cermany it does not seem to have been 

' Williont t.ituig the roiiiuluig of the edges intc* a<'couiit. 

S. W. Uohjuhomi, ll)er Unldtjahnlaiwu^ (^liiekaiif, 1804, No. 112, p. 185)3. 
A. de la luK'lia, “ Oi ikeUjtiesseii,” JhauiiLohlc^ 15)05, in.. No. 42, ]>. 579. 
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applied np to flio present. Like tlie LoiiHinlial press it inaki's ns.' of 
a horizontal mould tahh' in a similar manner, as \V('ll as an uppm and 
lower press lexau' with eorrespondiiiL,^ stamps oj)eiat<-<l \ertieally, hut 
dillers principally in com j) ness in;^ both sides of the hriipiettt' at tin* 
saiiK! tilin' and hy h\diaulie transmission of the di i\ iny^ pow m’ totin' 
press l('V('r. 

/hv'xsn ^7 fJif Ih'Kjnrffr.'^ -"h and h?) — The moviny^ jiarts of tin' 
press are housed in a stron;^ (‘ast-iron fiaiin' AlU'DI'; Tlu' moulds of 
till' eirenlar re\olvin^^ table K are lilh'd with t ho hiKpn'Iti' mass oiu' 
afti'r tin' otlu'r fiom a dist i ibut ini^ M'ssid aii'aiiyu'd aboso, by iiK'aiis of 
a lonr-ariin'd st ii ror. The upper piess stamp .) haui^s fiom the npjn'r 
donbh'-armed h'Vi'r ( 1, whih' tin' lowi'r stamp L is e.u i n'd by tlu' ho\ er 
sin^de-armed 1('\ er II. both lovers obtain t lioii- mo( ion from tin' pi iin'ipal 
erank^shaft by means of tho drivini^ pistons M and N. ddn' shaft is 
drivi'ii by tln' two poworfnbyn'an'd jiinions 1* 1’. W'hoii tie' movini,^ 
piston M attached to tin' short conni'ctin^ I'od L is [ire.ssed down, it 
displaet'S tho wati'r lilliiii^^ th»' two eommnnie.it ini^ \essols A A, whieh 
lifts tilt' left piston X and with it tin' h'ftdi;ind onds of tlu' upper ;ind 
lowt'r pit'ss leN’t'i's li and (1. X'ow', sinet' the points of sn|)port and 
rotation of tin' loNt'is art' i t'spt'otiN ely situated to tlu' riyht .'ind left of 
the eoi rt spondiny^ press stamps, tht' stamps appioaeh ('aeh other, tie' 
low’er one is t lovated ;ind the uppt'r one descends simultam'onsly into 
till' mould on till' t a bit' lyni^ exact ly between them, and the eoiiijiression 
is completed. The moulds are provided with reiiewabli' linings wdiieli 
are ;it ranyu'd so that the si'ction is somewhat lar^u'r at the bottom, in 
this way facilitating^ the removal of the bii(|net(e from below. ( 'onse- 
(pientlv, the lowi'r stamp when I’isin^^ should meet, wdth a ^o’catei' lesist- 
ance than the deseeiidiny^ upper stariij), because of tin' yn e;itei fi iction of 
the briquette mass a^eiinst the w'alls of the mould if both stamps had 
eipial strokes This, howe\ I'r, is not tin' c.'ise. In older to obtain the 
necessary eijual prc'ssure on both sides, the len;;tJi ol the arms causin^^ 
the motion of the upper and lower staiiijis has bei'ii made in tliij 
ratio of 3 • 2. The briquette is therefore not formed in the middh' 
of the mould, but in the lower pait— a ciieumstance which favours 
its removal. 

The return motion of both .stamps is etreeted by the crank shaft 
Q again lifting the left piston, wdien tin* displaced water returns and 
cau.ses the fall of tho light-hand piston X" and of the cmaesponding 
heads of the two levers, the low'er stamp goes downwards, while 
the upper stamp d is lifted out of the mould by the ascending right 
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arm of tin- upp. i- Icn.t. TIh* stamps aiv cinrliN ,■] y roolfsl l)y watn- 
rniiiiiiipr (liiniiyli III,.,,,. 

In oi (Icr (o .-msisl llic lall of (Ik* piston dm of 

t}i(‘ (liiviiiy piston M, lioih piMoiis aiv conimct^Ml l,, |1,,. \l hy 

tension liars, tli(' tiaision l,,r's fi-mn .\ in .•onsr,p]..|,fv of 

a possible (iillereiice in stroke of the two pistons Jn order that the 



lowin’ stamp sliall not leniain sturdy in tli.‘ mould durnm tlu' di'seeiit 
of till' riylit hand piston, its piston is suspended on a bar s, ^^hieh is 
liltt'd at a yiWMi moment diirinyr evei’v re\olution of tin* mam shaft by 
means of a piojirtine pin / and tlu' li'ver Ii tr h' 57 and TiS) 

lunnuif (hi’ Mould 7o/i/f’ -- ddir this pur[)ose th(‘ mould talile V is 
proviih'd with upper and lower tlanyres (tiyn bli), thi’oueh whiel, pass 
vm’ti(‘al stei'l bolts ari’an^i'd on tlu' piodueed e('ntre lines of tie* \anous 
moulds (^ti^n o7). Wlieii the pressing uf a briquette is completed and 
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bai’ call rotat(^ alxjufc a vaa'tical pin ho as to follow the rotation of tlie 
niould table, and is rcturraMl to its proper position by iiK^aos of a tixcd 
Hj)i-iii^^ pi-ovid('(l for the purpose. During the n.'turii the mould taljle 
stands still and a new brifpiettc rs pressed in tlu; mould brou^dit 
betwiMMi tin; stam[is by the rotation, and so on. 

SI ri j)])in(f of flip completed Jirlquelle. — As soon as the finislHsl 
bri(|U(‘tte in its mould has rotated throu^di ]S()^ by the repeat(‘d sc'ttin,^' 
of till' tabl(j and takon up a position diaimdrically op[)osile to the [)rt'ss 
stamps, it is pushed out below by the pushin^-out stamp K (li^^ 5(5), 
whose vertieal movin^^ I'od is pressisl downwards by im'ans of a 
niovabl(3 b('nt hn er attaclu'd to the desemidin^ ri^ht arm of tlu' upper 
pi'i'ss le\'(‘r (1. The brifpiettii as it is pn'ssed out is taken up either by 
a ehute or band conveyor in the usual way. 

licijiihillon of the (Join pres.'^ion Fressiire. — Tin' hydraulic cylinders 
not only serve for the transmission of the thrust, but serve also as ii 
pressure re^nilator by means of two safety-valves, of whieJi V (ti^^ 5(S) 
acts as an outlet and V, (h^s. 5G and 5(S) the inlet valve, ddiese valves 
permit of n'^^oilatin^^ tlni pressure accordin^^ to the briipiettin;^^ mass and 
the. r('(piired (h'^o’ee of cohesion of tin; bimpiettes to about 1 k^^ p('i’ 
S(| cm. of [)n'ssure surfaci', and of maintaining^ a uniform pressure 
durini^^ tin; operation. The normal pressure amounts to 200 k^^ 
p{‘r H(|. cm. 

Tjlpes (ind Ouffiuf <f fhe Veillon J^res^te:^. — Tin' presses are built in 
four types, accoi'din^^ as bri((Uettes of d, o, 7, or 10 k<(. wei^dit are to lx; 
pi'('par('d. Presses for lar^e biTpietti's can also lu; used for the ])i’o- 
duction of smaller bri(|uettes by (;xchani(in_i( the table with t(‘n lai'i^m 
moulds in a cireh' (li;^^ 57) for a table with twenty smalh'r moulds in 
two S('ri('s (as in the Coutliniial press), and usini( the correspond in;^^ 
stamps in two parts. The chan^dn^^ of the table occupies about 
four hours. 

Under the pressure of 200 k^. given alxw'e, the normal output 
amounts to about 140 tons of bricpiettes per working day of ten hours. 
The weight of the press, exclusive of the appliances for mixing and 
distiabuting, is 40 tons. 

lu l iohil ihj (ind SiiltohUUy of the, YeUlon Press. — From the point 
of view of simplicity of design and attention, certainty in operation 
and (piality of the results, the Veillon press has stood the test of practice. 
The compression pre.ssure is of course not so great as in the Couthuhal 
and otlua* systems. The action of the hydraulic system is excellent, 
but the turning mechanism is le.ss suitable, and does not a])pear to be 
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so ^ 00(1 as that of tlic Couninhal sysl(Mii at all ovonts. 'Tlu' press is 
sporialK' a(la[)t(‘(l fui‘ lariat' hritpultt's, for ^\hi(•h it also has a liiyh 
caj)a(*ity. For small l)ri({iio(t(‘s it is scana'ly v\('r coiisidi'rt'd. 

Revolver Presses (Middleton Press, Yi'adon, Veadon-P.ussi', and 
siiidlar Ihwssns) — ddn* tiist re\olver pn'ss, so called hocaust' ol (In' 
mould disc turniny^ in a \crtical plain* on a hoii/ontal a\is similar to a 
ri'VoK’er, was desiyon'il hy Pohert. Middh'ton of tin* Slna'jx’ar t'onmliy, 
Leeds, and in its orieinal desi^ni ^ is still consnh'i ahl)' ap[)li(‘d in many 
home and foM'iyoi hri(]Uetti* factories. 

The linn of Yi'adoiu'v- Co., la'cds, tlnni took in hand tin* \ai ions alt ei-a- 
tions and improvtnnents, and introdmt'd tin* pn'ss in its ne\v loim liist 
in Kni^land in LSTT, and later in otlu'r countries as the \ eaihm jaess. 

About ISDf)-!)!! tifty \\‘adon presses wcu’e m opeialieii m lMi;;l:md . eiilside 
the couiiliy, aceordm^ to Lnulish statistics, tliey nncic m epeialioii m I'iaiic(‘ 
(( 'oiiipaLmie (les Mines di* S( Itinh'l in tlanl and Ste I loiiillri e (le \ eiidiii les 
It'tlmiu', Pas d(' ( ’alus), Ih'Cnnm (( diarhonna^n-s <](* Peinissaiit, Pi‘iii\\,il/ ,iiid 
( dial homia^es o inns du Pieii dn ('(cur el de la P>eule, (yian‘e;non), as uidl as 
111 I lie K niedoin of S.ixonv (t telsinl/er Ih'KpnM lewci k(‘ t Jliudvaiil siiiei' iS'dI and 
Steiiikehlc'iiunK M()iL, 0 ‘iisleiii III Iveiii^doi f since IS:)(;jandmAiis(na(d’iilailer 
l\oldeii\veiksL:(‘sells(diaft in Kiaiii) 

At tlu' hiymnim^^ of llu' \ear PJOO tlie Veadoii piess- was used m o\er 
ninety installations, with a total yearly output <»f e\ri 2,(H)(),()00 tons, in 
I'amlaiid, Seotluid, Pxdennn, Fiance, Spam, Ansti la, ( ha manv, Italy, Liissia, 
India, China, Aiistialia, West Africa, xNortli and South Aiiuaica. 

In Oenniiny, the use of the revolvi'r press in its ori;^dnal form or 
ill the improved \Tjidon desi<,oi was, until tlie sjudii^^ of DOS, limite<| 
almost (*x(dusiv(dy to tin* colliery disti icts of the kin^nlom of Saxony 
and Upper and J.ower Silesia, when*, a total of twi'lve pn‘ss(‘s found^ 
application. Its use in U)wer Khe.nish Wicstjihalia had not yet coiii- 
nn'iiced. The pioduetion of the Yiaidon press was liist takt'ii up in 
Cermanv hy the Koniynn-Marieiihulte at (Jaiiisdorll in Saxony, and 
then hy the Zeitzer hasi'ii^ieszerei und Maschinenhati Akt -(n;s. at /<d(z. 

Ihisse, who was at that time chief engineer at the /(dtzer hasmi- 
gic'szerei, introduced s(!veral improvements which, sinct* about DOl 2, 
have found application in the revolver jiresses construcied h}’ that 
firm. This new' ty[)e, wdiich will he designated hrielly as the Veadon- 
Bus.sii press in the followin^^ pa;;es, also ^n)es under the name of Ztdtzer 
press in scvc'ral districts. With some slight alterations it is also built 
by the idraunschwei^isch Maschineiifahrikeii Akt-.Oes. at Allidd on 

‘ Oluckaiif, Iwii, JS%, No. 15, j,. 2‘M. 

** According to a prospectus of tlie Konigiii Marienliutte at (.'ain8<]uifr in baxony. 
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tlio Loiiu' anf] bj- the M.iscliinciih.ui Aki (Ics at Duisbiii;^^- 

In recent iiiiK's the Z<‘ltzei- Eiscn^n^'szcrci liavn* still fin I Inn' pm fret cd 
the y(‘a(lon-Ihiss(‘ press from tli(i point of vitov of C(“rt:uiit \' of opmation 
and ca[)acity. Since the ori^dnal Middleton pre^*^, which is now )'(‘L,Mi'drd 
as ol)so](‘l(', ne\'er found much application in (lennanw comjiletc 
descriptiijii can well he omitted hered It will he siiirieicnt to iiidicati' 

its principh's, which ha\(' hcmi 
lai^n-1) ladaimsl in tie' kitcr t \ pt's 
ot Veadon and oilier jircsscs. 

Thr Prmrtjili' of Hu lu r,Jrt /’ 
7h’C.s.s' d'he lf\(il\('i picssditi'cis 
from the jacvinii^lv dc'oaihrd 
to^p^lc joint pioss ol MnMlctoii 
or Middleton - 1 )('toiiiha\ w Iik li 
w ol ks w itli a oiie-sid( d compi (‘s 
sion and a liori/ontal nioiild table 
— \eiy consid(‘i ahly, al)o\ e all in 
ha\ inp^^ a tw'o-si(k'd compi cssion ol 
the 1)1 i(jU('ttin^' mass, and aL;ani in 
haviiiip a x’eitical uwohiny tahha 

It dillers fiom tlu' other machim's 

with douhh' pia'ssiiie mainly in 
the veitical arranyeimail of the 
mould tahh' and th(‘ lesiiltniy 
horizontal motion of the piessiny 
and stripping; stamps, as wi'Il as 
hy the aj)[)licat ion of a s[)ecial 

Kio fiO -—DKii^iaimii itic it'j*r<'s('iitalii)ii of tlio ‘ . . 

[iimoiplch of coiiijut'bbioij ol the lovoh ci chaiyinp^ stam[) 1 lie iwo-sided 

compression is etlected, as will he 
best seen from the dia^o’ammatic sketi'h (tiip. 5!)),- hy two iiprieht 
one-armed levers wdiich are simultaneously moved backwards and 
foiwvards in opposite directions from tlu' beam h hy two paralh'l 
connectinp^ rods Wlu'ii the}’ a[)[)roach each other as a rtssult of the 

rotation of the beam in the direction of the arrow’ a, they drive both 

the press stamps c attached to them below’ into the mould on the 
vertical revolving table previously partially lilled wdth the bimjiietting 

1 It IS ininutoly (loscnbeil and ilhislratiMl hv Philip K ni Lnt^Htltfs and 

Patent Fuel^ London, 190.1, jtp. 78 81, fi^'s 70 to 74. 

Accuiding to Z. Prannkohle, 1905, in., No. 41, p. 570. 
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t4:^ 

Af(('r tiu' coinj^ri'^sioii of (hr ltriqn<‘(((‘ lu.i'^s (hoy di.iw 

aj) irt .uul withdiaw (In' s(aiii|)'^ I’l.uii holh nkIcs 

Y/'dJoii ^ /h’r’.ss' (li^s tl()((t()l) Thr ilhis( I a( i( >iis shuw (ht 

|)rr'>s acrordliii^ to ( lu' draw Iny^s of tin' koiiiyin Maiirnhiitlr at tains 
do! tr ill Saxony ^ A ftrr t'ach in(('rniit (rn( loiation of tin* mould (ahh' 
M (rc\ol\L‘i), ll;;. hO, tin- hrati'd l)rn|Urlto mas^ ('liai m'd into one uf (In' 



Fn, rO Y< jilon rc\<;l\n |>i( 'is Ktunl view. 

(d^ht moulds, usually with six divisions, fiom (In' rylindriral stram 
knradrrs X ainl V, is sli^dilly comjirrssed al A, whih' at (In' saiim (igm 
a hri(juc‘tt'.' is tiiiisln'd, jirrssi'd, at (J and ainjthrr oiir is pushrd out at l>. 
Individually thrsr various op( rations an* ranird out as follows: — 

Tin* admi xturo and (*oiivry.inf(* of thr hri<|ii(*t( iny^ mass is rflrctt'd 

^ E. Tn‘]ito\v, “iJas I>rikt'lln rcii <]iT Steinkolilc iin Kriiign ich S iclint n, ^(ichn. 
Jahrbuch auf da- J/dir lljU7, p. 3j, figs. 1-4. 



144 


IlIilQrETTKS AND ERIQUETTINO. 


in (lie cv liiidci s X niid Y (ll<r (;i) In tlu* well-known w;iv ky moans of 
vei heal sliaits w illi lioi i/onlal hliiTini^^ arms /•. Heating is (dlis-ted ’ny 
sie.iin snj)( i'li(‘ale(l lo akoiii !22.V, issnin^r fiom nunu'roiis holes in tln^ 
belli aiiiiiilar I nl)(‘ o The passam* oi the mass I nun (In' upper to (In* 
low or (•} limh'r can Im* i-e^^oilattsi by tlio liaml-w Ik el s(, wlncli optaates 



lori. (51. Vo.uleii jiK'ss Srrlnm on III -IV. ((i^ (50) tlinui^'li tlio st.iiii])s. 

tho rack and pinion conirolline tlu‘ slido s, Fioni 11 m cylnidor Y the 
imiss slidrs tliYonydi the ho[)])or 1 ' to tho tilliny^ channel. 

FtUniij and Pn 1 1 ni’ntari/ Ybrs.sanr/ (llyos. (H and (id) is done by 
ni('ans ()1 (he charyiny^ or lilliny stamps </. Yh(‘ stanp) is mo\ ed back- 
wards and forwards in the lilline channel by the crank F , thi‘ link c 
and (lu‘ thrust bar (bdri\en by tin' main shaft \V, [uishes the mass 
into the mould standiny immediately in front on the re\ ol\ iny table 
and pr('ss('s it ayainst (he lixt'd abutment tr. Fy means of a royiilatiny 
appliance s/' the lixed point of the thrust bar (J in the link c can be 
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raised or lowert'd and ( ht' I In i]s( of tin' llllin^; slani]) (‘onv'spondne' I \ 
leiii^l helled or slmi 1 » lied Thestiohe is o|(aI<s( wlieiillie llilllsl hn 
has a hoii/iaital pt ^sil loii and a lai L;e (|iiaiiUl \ nt the mass is |aishii| 
iiihi th(‘ mould and siih|('(!td to a stioim pi elimiiiai \ piessiiie \l an 
inclimd position as shown m li^ (51, (lie <lei;i.e of IiHiiil: and com 
pi essl( III is mnell Mlia 1 lei 

Th(‘ (omplessioii (li^s (5^ p;* pj P(|) 1 ^ etlccted 111 the liiaiiina 

ali(ad\ dia^i animal ieall\ indicated al»o\e l)\ the piess stamps 11 II 
led lioi i/oiita 1 1 \ thioimh hoth sides of the fiam<‘ of the iiiai him* in 
c-onjiiiK I ion with 1 Ik* pi t ss le\ eis .1 ami Iv ami t he tiaiMoii hais /i coii- 



Klc, 's’ So I I'lll 1 ll|(ili;;!l I t I ill' 'I'l) O II 1 1 nil I I Ilf 1( 1 1 ll I 111 IIInllK'li I Ilf 
'■e ill O I nuipe ii ll, 

ncctiim I hem, I he ei jii.d aiimd heani I’aiid the iiiicpial aimed swnmmo 
h'\(l () ke\''d oil to the saiiK' shall \\ k and ( he Spl lll^ coliliei t IlipM od 
y>, which Is attached to the lone lowei aim ol tln' hwi i () 

The connecting lod y is mo\'t d lo and lioiii the ciaiik (j ol th(‘ 
Clank disc L attachi'd to the main shall \\ , and (aiis's the whole 
['ll ssnm pheiioim non to talo' place in an ckistic maiim'i 

Thestiokeof the po'ss staiiij) call he increased Ol dimiiiish'd h\' 
Huital)l\ \ ai \ inpM he hamt h ol t he t elision hats / Ic, means ol the nuts 
and lock nuts pio\ided. CoiiHlani sj)ia)ine with wat'i keejis the 
st.imps ch'an and cook 

For slrippnipM he 1)1 Kpietl' s /y ini(> Ihf' channel c (ties (11 and hd) 
a jiiston I'am is ])io\i(hfl. Its stroke is caiisefl hy tie* heiit le\ci 
N and the c.im I) fastcie-d to the main shall \\ . die* heiit level 

ia tixea] under the mam shaft so that it can lotate, and is driven 

10 
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RRIQIJE'ITES AND RKIQUETTTNG. 


forwarr] at ('\rry turn l)y tin* cam a'_(aliisl tlx' |n-cssiii’c of tlic H])riii^y, 
wliicli causes the ret inn of the lesej- as soon as ihe cam leleasi's it. 



Eic 1)8 Yoadoi) El. in. 


IwiniKj lJu’ Moilh/ /(/h/c ( liyes, hDaiidli')) — AftiTcacli withdrawal 
of th(j stain|) the (able is rotated through to . For this puipose eioo\es 



Fi(. G E —Yo.ulon press View fioin t lie 


are cut at tlu' I'dyc of the tabic midway betwciai two rniailds. A liolt 
r, whose ends arc carried liy two bars, en^ai^es in the slots at each 
turn. Fh(' otlu'r ends of tlu‘ tlirow-bars arc' fastened to a link d 
pi\otod at the bottom. \\ lien the link moves towards the left from 
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1 17 

its e\(r<‘iii(' ixisidon, iii<li(Ml«'(l in li^ (10 (li,* mouM (.iMr ix 

(lulled lliroiieli a se( im .at iIk saina 'I’fie <lii\(‘ is i'IImImI 

llie iiiaiii sliall W (lie ^tai w li< < a. (^) (lie (wo woiin wIkiU K, 
and (lie side ^liall S, w liii Ii sets (lie link </ s\\ iiieni^ l)\ iihmiis ol iIk' 
slidllii; jiie( es 

Tilt' liMiiif "1’ (lit' niniild (aide dining (In' fiiinjn essioii is tlnin' in 
siieli a iiiaiiiii'i dial lln' lna i/unlallN in(t\i:i^ hai ( is ja I'sst d inlt* tiiH' 
ol t lit' rectaiiL;!) la I ^rooxns in (lit' edjj^i' ol (he (.d)le ni!il\\a\’ helweeii 
(wo moulds hy means of tin' loath'd heiil le\ei a W hen ( In* mould 
(ahh‘ l(‘\ol\es (lie le\er U is llht'd 1)\ means of an eeeeldllC on (lit' 
shai'( '' ami (he bar / is diaw n on( of tiie s|o( 'The di i \ e of (In' w hoh' 
jii es> is oli(ained fiom ( lit' belt jiiilh _\ b’(lii;s b'j and (thand I Ik* ec.a r 
w lit'el Z on t he saint' counter shaft Tin* L;ear X < im.me. in the (oo( hed 
Clown t)f (lit* Clank dmc L, ami in (hiswa_\ diims (he mam shall \\' 
w i( h t he appliaiiet's lixi'd upon it 'The nnnibei til siiokesoi conpacs- 
sitais per iimiiite is iisnall\ fonrietai 

|rO'/o//s I hi 1 1 HI t '■i <>l lln )(il(/nit d’lK'\ead(ai 

pi ess. s ait' manii hn ( III t il in \ ai loim s|/rs f. a (he pi odm ( nai of Id, 

|00 aii'l iblO (.ar^ of birpiettes p. i shift t»f (. n hoijis 

Yntilni: /,’//.-/ c. /•/ b V s s' ( I i ^ , (lb(o7())' 'I'Ik cliaimes wldcli 

(he Zeit/t I bis. ii^it s/.a ei nml Masehinenb.ni \ k t leii^e'^ellseha 1 1, niatic 
abiait Ibdl 2 in attoi'lanee with the piop.eal. oi' chiel' laiyineei 
Ihis.c, had in \kw (lit' leiithiiim td th'' piess mtaeteilain iiiopeia- 
(jOll .IIkI m.llslim the picss n*t(| leWel lepails 

The most I 111 poi (ant of (hem aie as bdlow “ 

(!) 'The ih siyii Is ,s( I .aiyt heiK (1 ciaisideiabl^\ and the niimbei of 
strokes inco'as.'d up (o sixltcn pel minute 

(2) dhe Clown Ltcai wheels and the pimcip,d dii\es ait* pitwaded 
w it hilollbie lit 1 KM 1 t et t h ( (i '4 7() ) ainl ( 1 k t oot 1 K i I I I 111 ol ( he c 1 a 11 k 1 1 isc 
\i ( Cl an pal e tl^ (it) is made i emo\ able m \ ii t lie ol (he I act that dm iii;^^ 
ea-'h leNollltltai the same teeth aie sijb)f cted (t) (he sti.iin. 

Wdieii a Ltit)ii{) of (tt'lh is w’oin out, (he crown is displaced by 
J oi' (Ik cii tamilei eiice, and the next ; 4 ioij|) allowed to cmne into pki}, 
anti so on. 

(d) A compaiison of tin' foait view of (he ttlder pitss (ti'j (iO) 
with that of (he new picss (tii; (id) shows the lilliny^ ol thebinpi'tte 
mass at >\ is mt) \ t d from IIk* lei( (o the i mht salt', and accoi dmydy, Ihij 

' lb hi- of 1 ho l\. airaiii M hk nleil (< \ h 1 1 . iim lb. li ill, t '.mi -,'l<a fl, Saxony. 

Fi Tioj.t.iw, “ Da- Ihikillnnii tlei SLemkohle nii Ktan^icach Sa' li.'it.ai, huiks. 
Jalirbudif IhOT, ]) .’itiA, tigs. G 10. 
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BRIQUEITES AND inUQUF/rriNG. 


wli(>l(‘ of (li(‘ conijircssion nircliaiilsni is iiu)\((l frnin the to llio 

l(;li Midr ()!' the mould laMt*. 

( 1 ) Tli(i cliari^dni^^ \’css(d \ (I(>) fed fioiii (In' iijui^lil sft'aiii 

kii(Md(‘i \ ( 111 oiinj) ( hr ( lit* slide ,s\ aoiiiaiiis a sina cl an a imsd 

on a, lioi i/oiital sha l'(, to (‘on \ ry the mass to a rliaiydim .s(am|) y 

(o) ddit' distiiliutor h (fii; (Ki) can iit* Imilt ht'lwrrti tlir rhaiyiiiL; 
.siam[) and the mould table. It is a liamt* ol’ the st ctinii ul the 



divided mould pro\ idtal with ribs which are .shai'peiird at the side of 
tlu! chared uy^ stamp (I) K ]\, IdShTb).^ 

ddie objt'ct is to obtain uniform distribution of tlu* mass in the moulds 
and a lower iiudination of the ribs of tlu* mould as well as tht* front 
surface of tlu' press stamp, which inen^ases the elhcacy of piessiuy 

{{)) ddu* t Insist bar (} of the charyiny^ stamp <j (tiy lib) is prttteclt'd 
ayniinst biaaikam* by a stroni^ spiral spriny^ and for the sauu* objtct the 
abutment plate ir on the other aide (see also ti^es. bt) and 70) can be 
adjusted by a spriny^ 

^ For the later cliaiige-^ in the dntnbulor see p. 151 below. 
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(7) The pri'ss l('V('r8 I ninl K (17). as wrll as tlu‘ j)iTss sl.mips 
If II , ari‘ lu.ido of c.isi stts'l , thr coi rcspondiiii^^ shafts .iiid InisKai 
bais art' f(irm'(l from stia^l, and aro (‘onsripimitlN capahlr of ollt iin^^a 
nuich greater rrsistama' to shock. 

(S) d'lu' [)iishin^-out stamp (’(tii,^ (>7) is Ltnidcd t w ic(', and isdii\cn 
Iroiii the mam shall \\ 1)\ iikmiis o| (he cam H (lii; (iS ) and t he le\ er 
N, which can revoKe alioiit Hk' ])in i and is pio\id('d with tliiia' [no 



jictioiis III, //.and <> ddn; nose m only ser\ (‘S the pin pose ol eiisuiin;^^ 
eii^ra^rciiieiit With tile piessiiie roller alta(diMl lotheeam When tie* 
I’oller rolls a lon;^^ the njipei poilion tji the ;^lidiny siii lace heiw ern m and 
ii, X till ns towsards the M;4ht and the .stamp is pushed foiwaiid, hut 
wlaai it (aeeaecs with the nose 7/, which is pushed downwaids hy the 
fuithm ie\olutioii of the cam, tin* return of tlii' stamp is obtained 

(!)) ddie tinning; of the niouhl table (ti;^^s b.7, ()!), and 7()) is not 
cairied out at its eii (Mimfereiiee, but by the intermittent slow ie\ohition 
of a eo\(>iaiiim wheel .s (tie ()t() keyed to the shall of the mould table, 
actuated by the veitieal tensnm bai j' and the e(jveiniiie l>olt e. 
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BRIQUETTES AND BRIQUETTINO. 


The up-aii<l-f]own motion of the tension rod is obtained from ilm 
main shaii W with the aid of the ecjual aniKMl lever on the sliaft W, 
tile ineliiu'd eoiincctin;^^ rod f 07), and the eeceiilric d. 

1 he contiol wIk'cI^ S, provided with (h^lit teeth, is hiiilt in two 
iSeetioiis in the direction of tie* axis in such a iiianmu’ th.it a 
slidin^r r’iii^f carriisl h}' tin* rateliet e can lind a place. Kach tinu' tie,; 
teiisiijn h.ir y is liltiai, the mould table makes ^ oi' a revolution, and 



Fic. t'7 Vuadcii IkiNM- j'li'ss Si.lo \icw loiicMtniliiKil section ihiuu^'h the pu-,siie' 
and stiijijiiii^ ;t|)|)liaiKes. 

when f bills, the conti’ollin^ ratchet en^^ages with the next tooth of 
the cont I'olliug wheel. ' 

(10) To hold the mould table fast during the compiasssion, tlu' loaded 
bent lever u at the right (ligs. 05 ;ind 01)) forct's the bar I into a groove 
cut into tlu' circumference, l)ut withdiauvs it dui'ing the period of rota- 
tion. For this [uirpose the right arm of thi*. lever u is lifted when 
neccssar-y by means of the two-armed lever ^ and the cam x situated on 
the main shaft \V. 

Sizes (Did Oiifi>nls of Vcadon-Biisse Fress of Zeitz Orojin. — The 
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Zcitzer Eiscn^ieszerci has delivcml tlu'sc pn'sses in two sizt's, moslly 
consistin^^ of — 

(1) Small piTssos, proj^arin;; four britpU'tti's, each of 1 k;^^ wta^dil 

at one compression ; ami , 

(2) Lari^^i', pri'sses, producinj^r six himpiettes, ea(‘h wiMi^liini; 0 7 ki; 
per compres'^ion. I'nder noimal 
conditions of workini^, i.r. 10 to 
lo compressions per minulte this 
^nvrs an output of 5 to (J tons 
per hoiii-, or oO to (it) tons pta- day 
of ^mod hi-Kjiiot tes, (‘\clusi\(! of 
wast(e Tli(' (juantity of l)rok(m 
biiipicitrs [)ro(luc('d is not 
inconsideiMble, espiaaally when 
the moulds and stamps b(‘come 
badly wa)rn. 

iVe/n Zril: Rrvofi'f^r ibrssv'se 
— Ibsamtly tlie Zeitzoi Ih'^em^des- 
zei’oi lias adiled t in; follow iny^ 
impoitant iiiija oNamieiits to the 
ViMtl(»n laisse pli-ss-— !’>•; <1'^.- M-li-n-Mli. inohni'-nul st imi) 

(1 ) \)\ tie lilt lodiict ion of a 

mwv tuiaiin;; ap[)liaiice, lie- nuiiibor of compressions can bi' increased to 
tw eiity-liN e pel’ iiiiiiute, and the out put inert a sod b\ about, oO per cent 

(2) by altiaatioii of the distiibiitor {h in liy (ib), wdiieh docs not 
adeipiately nu‘et, tlnmlemands, (>r only dttes s<) alter lony^ e\pei iiie iit s. 
Witli tilt' new distributor the tilliiiy^ U]) of the press stores ayeiiii 
beeomt's a siinjile niatitu'. d'ht'st' presst;s are also made in two sizt's 
Aceordin- to the statimieiit of the liinu the outputs, tityu'ther with the 
weiyht^ and size s of tlui biitpndtes, are as follows — 





M.mM I 




M-mIcI II 


No 


I’rn^ii' tlf. 

Oiitj.ut III 

No 


r.ii'iui tt<‘ 

On 1 |iiiL in 

Wn-ht. 

DlllllMjSliiI)', 

10 ll'IUIH. 


IlinieiiMoio. 

10 Ili'UIH 


1 Iw' 

inni 

- 

e.iis 1 


Kz. 1 

nun 

em 

1 

1 e-7 

70 X 70 M35 

10 i 

1 

0 7 : 

7e ' 7e . i:c, 

00 

0 

! 1 

' SO X so . ]?/> 

37. ' 

1 

1 1 

SO - '-O 133 

so 

3 

1 3 

IfiO-l.'tO 13.'. 

40 

i -3 

1 3 

110' s;, i::,7 

so 

4 

4 

1 63 X IGt) 1 33 

53 

4 

3 

130 13n 133 

so 




i 


r, 

173 ' 173/ r,r. 

(.3 




1 

6 

6 

2'() / 170. 133 

80 
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Rt rnji'p)' of fjir Ih'ti n U'^i'h irpiff)^('Jt-lf(f]n}(^rrr.<i'lin} l/«/s- 


cll lid II Jdlii'/l i II 

' j.-(;-^Thc 

ie\ul\(‘i' jiicssi's Id' 

om t his w Ol 

ks, sit uatrd 

at Alhdd on th 

r Lnnr, ai‘('. 1 

Ol the 

most pait ' 

miiilar to thosr nf ( he 

\ cadi ai dcsiy 11 

nioiiillrd !)\ 11 

nss(' niK 

Idrscilhrd ; 

aho\ e. d h(‘\ old \ sin iw' 

cci tain sprciali 

t ii s in a i’rw 1 

>ai ts. 

Accnidlllp; ti 

1 * data siipjilicd h\ the 

til 111 the pi t'sscs ai'i' made 

in llm 

•C s|/rs w)i 

lose output 

s, w It h t he 

W clyhts of t hr 

hi Iipirtfrs, can he s(M‘ 

n 1 1’om t hr 

Idllow my talilr — 

i 

' M.J.M 


Mo,|, 

I II 

i 

1 III 

W ( I'jlii m| .1 ( 

)uf pill 111 W 1 1 

i':la >'1 1 

1 Mil pii 1 111 

W, 111. .1.1 

• )ul pul 111 

i5l l'|Ui lie 

111 iioui ' r>i 

I'lUi 1 li 

111 lidUl , 

r.ii pi. I!.. 

ID liMiii , 

K ' 

tnli^ 

kc 

lull. 

i ^ 

I'UI 

a 'i 

J(l 

1 

:>() 

,1 

lOD i 

( 1 7 T) , 

Jl) 

1 

.'iD 

(i 

IDD ' 

1 

ID 

;i 

1 

12 

IDD 

■j 

ill 

1 

d7 



1 

ID 1 

8 

1*7 



C) 

r.o 




1 

'Idle nillilhri 

1 1 [ (‘(jiujin’MHHnins ca n 

he 1 aisrd 1 1 

» ( lyhtrrn 

]irr miliute, 

wdiilr 1 hr pi (‘s^iii c dm t h 

1 (‘ plllic 

ipal compn 

‘ssion can hr lai.srd t.o 

lim L- p.-, v| 

cm , and e\ rii 

mol r if tripnird. 




R^inlnr ol Ihr Mu.,h iiuiihdii A ~(l Tnjl, r Tins linn .\t 


1 )t]isl)iii Ml idci ich, i’niinrily Known cliirlU Im llm consl i iic( imi of 
tli(“ tnyi^lr |iiinl [ircsscs, to l)t' w'ltli Krlow, has i‘cc(‘iitly laKm 

U|) till* const I udioii (»1 !(‘\ol\('i pMssi's known as the lliissc Tiyln 
[lali'iil |iirssrs, and w Inch dillcr hui litllc lioni tin- \ i adon liiissc t \ pc. 
Accoidiny to th(‘ account ol the liiiii, th(‘y can lx* d(di\eird in tin- 


t'ollow'iny 

S 1 /,(‘S — 





1 

M.. 

.1.1 I- 1'. I 

! M,,.Ji 

1 1' i; 11 

, M.Mir] I 

’ 11 tii 

\V( iplii ..1 

,i ( DC jiiil III 

W.iplit ..1 , 

1 0.| 1 p,it 1 11 

W.iplit ..1 ,i 

pill pul 

111 i.pii 1 1 . 

ID liMiii 

r.ii.pi. til 

10 I 1..111 

I'll i.pi< 111' 

1 U li'.iii 
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ks 

t'.U, 

D ,f) 

ID 

D' 7 :- 
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1 

SO 

II 

i.'i 

t 

j 8 D 

2 

Id , 2 

0 ?:> 

10 

I 22 

IDO 

■5 

1 ai 

1 

5 '< 

3 

1 .'0 

r> 

1 211 

2 ’6 

tj.s 

1 ^ 

: 80 

10 

1 . 2 D 

5 

i GH 


1 




TtAiidfdnd Addjifdlnl it ij of Idtjolrrr /'/v s,s/o. -ddic constriKtion 
pf the ie\(jl\er pnsss, even with the iiiti<ahiction of the nindcin ini- 
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y)r()V(,‘ineiits, is fiiirly rd and not very C()iii[)art, tho niinibar of 

the iiiuvijj^ parts hiin^ lai^^c. Cuiis-apKaitly, these pi esses suoii he^^dn 



tie. 70. ^ eiiloii jiiO'-'', I’luiii \ ii w lioii) iholift. 


to wear and nets] K'pairine; relatively (|uiekly~-at all e\cnts nineli 
sooner than in ilu' east; of (he CouHinhal presses, whieh are inueh 
more simple in consi laietion 

d h(' parts most subjeet to wear are ; — (lie rumiuer or eli^rging stamp 




PRESSIXO. 


156 


witli tlio lining of tlio ohar^Iii^^ Ixik. tlio orooiitric tununof tlio rovohaT 
disc, and, fintlu'i’, the mould span's and tlu' press stamps. Tlu^ iaj)id 
wrai' ol (lie latti r parts is, ho\Ne\er, maiiil\ (‘aused 1)\' tlie i^UMiei’.d 
applieation ol moulds and stamjis in s('\(‘ral |>ar(s, permitlino of (he 
toi Illation ol hiiir to si\ hi apu'ttes at one compia'ssion in ir\'olvrr 
piesses for small and nn'dium si/ed hiiipietles TIk' larger tin' niimher 
ol ^eetloIl^ in tlu' mould and stamp, (he eiealer (he (o(al sui’I’aei' of (he 
mould w alls and stamps a lleeted and tie ifi’t'alcu- (he fn(“( lonal I'esistance 
h) la‘ o\('ieome m piessin^ espi'eiallx with haul eoal. ( 'onstspaait ly, 
Ihesi' pails IxMMiiie Wniil ou( \er\' iapldl\' 

A liiilhei (-aiise ol the i.ipid wiMi* is (hat iiiidei eeilain eoiiditioiis 
the tuillilli;ol ( he 1 e\ < (h 1111 ^ table is |io( (pule hee f I oil! de 1 (M‘( s, a I id 
laillts .lie ll.ihle to de\el(>j» I a pid 1 \ , espciU.1 1 1_\ NNltll the older ^eadoll 
tuiiiiiiy iiieehanisiii The h'siilt is (hat- the stamps aie sulijeet to a 
sho( k when elltei my ( he iiiould ho\ le.ldlliy (o the wideiiiiiy of the 
ilont poitioiis 1)_\ the hie.ikiim awa\ and louiidiny oll’ol the edyes ami 
coiners All iinphsisaiil eonse.paaiee of (his is, in .iddition to the e\- 
(•essi\(‘ was(( . 111(1 Idss of dll' hiKpiedmy mass, (he pioduetioii of 
hli(pleUes whose idyes .IK' hlokell .IWa). Ill older to olwiate thesi' 
e\ ils , 1 . lai as poN^ihle, it IS neeess.aiy to handle and ie]).m the piess eaie- 
fu 11 \ , .111(1 (o h ( piK lit 1\ eh.iime tin pai t'> w Inch sill he i most . ( )1 eotii se, 

(Ills is leiideod diHieiilt l)ee,ius(‘ thes(‘ paits, (sp(eially the lamiiieis 
and the i aiiiun'i ho\, ai e not. \ (‘ty i ('adil\ aee* ssihh'. 

In olhei lespicts the iK'Wi'i iiiipioved ie\ol\ei pr(‘ss(‘s, w’lt li yood 
atteiid.'iiiee, show etioi iiioiis ad\aii(ayes with leyaid to eeitaiiity in 
ojiei ,il loll, innfoMii and powei fill eoiiipi ''ssioii, and eapahility ol output. 
S[)eeial attention is to he <*alled to a jiaitieulai ad\'antaye ol this piess 
ovi'i’ all t h(' s\ stems w it h a hori/ontal mould tahh' tin' hripuet-tes ran 
he ])io\'ided wilh ehaiaeters and indent .it ions on holh sides^ ami, iii 
addition loiimhd'dyes can he j»io\i(l(il on ;dl sales, so t h.at the loss 
n'sultiny fiom (he luhhiny awa} ol die ( dyes <lui iny lo.aliny or storaye 
e.in he pre\ ented 

Till' outputs, up to a lai'piette w'eiyht ol II ky.forwhieh these 
press(‘s .ire iiaotl\ huilt ami lx st adapt (liemsel \ es, ai e lelatively larye , 
hut llat foinm, oO to 70 mm, e.mnot he prepiired in them, sinee t.la; 
heiyht of da' hiipialte depends upon the heiyht, ot Ihiekness ol the 
revoher t.ihk' hor laiye hiapiettes of ky w'eiyht and above, eon- 
saleiahle outputs can also he obtained, hut for (Ins )>ui jaise revolv(-r 
pri'sses ari' not so mueh e()iisideied, paitlyon the above yiounds and 
heeam^c oi the hiylier wajrkiny eust.s as e<;mpaied with the Couilinhal 
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[)rosHo.s on IIk* oik; linin], and because of lower outputs when conn)arecl, 
foi* (;xainpl(‘, with the tn^f^^lc-joint presses of mo(l(‘rri construction. 

'1 h(' woikini^f e\{)ei‘ience.s (jl)tainc(l at a bri(pictt(‘ worlds in I'jiper 
Sili'sia ar (' ()( special interest. Ibut; three \ ca<lon- 1 hisst' pis's^es ( i i oin 
tli(‘ Zeit/er t]isen;^desz(U-ei) and four foiiHinhal [U’e.ssiss ( Schiichteriiiann 
^ Ki(‘iiiei ) ha\e Imhui in opc'ration next to each (jtliei- for yisai's [)io- 
du(‘in^^ l-ke; hii<pi<‘tt(\s 

Th(' l‘ollt)\\'in^ I’esults were' obtain'd.’ — 

1. both s}'st(‘ins ot pH'.ssiss produce about tlie same out])uts. 

2 Th(' i'('\'olvcr pr(\sses n^pjiis' frispient r(‘[)airs— iiiostl)' in the 
parts previously indicabal, the (Joullinhal presses, howevi'r, seldom 
nspiire repairs. 

d. 1 h(‘ i‘('volv('r pr(‘ss(‘s an* only able to work up tlu' local coals in 
the li, 'ely ;^round slate with soil, pitch. This is deai<'i than hai'd pitch 
and h'ads to diHiculti(‘s in conveying and wa)i-kin^Mii sumniei because 
ol its low nu'ltin;^- [)oint. dTe Coulllnhal pr(‘ss(‘s aie not subject to 
any ot thi'si' disad vantayass. 

't As th(‘ bri(piett.(ss lea\'e the lawohau* jiresses th(‘y ar(' still 
n'lali\ely solt, therefon' tluy^ aic less laesistant liydit- u]) to tin* time 
wlimi tln'y aiH' mostly handhsl --durin;^' loadin^^ — than tla' tinislaal 
biTjUi'tles from the (toiitlinhal presses. 

o Th(' dilleience in tin; total costs amounts to almo.st ThO marks 
pm' Ion of linished product, to the- disad vantat;(‘ <>f Hu' is'vohau’ jiress. 

() 1 lowe\('r. in a biTpU'lle faclory built by tie- Zeit/.ia' bis(Mii;i(‘s/(u-ei 
In bpix'r Silesia in IbOd. ispiipped with a. ^baidon-ltussi' pis'ss and 
lab'i' with a toLtLtle-le\ «'r pis'ss of Ihe ohhu’ Tii^dcr-Surmann patent 
operalini; side by siihs and haviiii; a total output of II tons of I-ke 
bii<|UelU‘s ])('!• hour, the j’<‘\ol\a*r press has pioved llu' Ixdter of the 
two up to tlu' [in'sentd TIk' costs of its r('[)aii’s are not \»U'v InTh. 
For at bait ion, a pi-(‘ss overlookm* and a man to rtmiove the disehar;4(Ml 
1)1 i([Uett('s on to the loadinyt bandaie suHici(uit ddie tinished hi iipndtes 
ha\(' a Ltood appesarama*, and are sutlicimitly strong and capable of 
storiiii; to withstand the raib’oad conditions. 

The toe^d('-levei- pre.sses .show^ hielau' cost.s for repairs and also 
hi^lu'r costs for attmidance (a press overlooker and two imai foi- no 
mosiny; the biTpadtes to the band coineyor are maa'ssary). At the 
saiiu' tiims the output per hour is about I ton hsss (5 tons as ai^niinst 
C) tons), and the manufactured product is not so ;^ood as re^^ards 
uiiifoiiuily and duraliillly. 

^ Acfoniiiig (o an account 1)\ the werk.s nianaj^oncnt, sjuin^f ltX)8. 
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Widi <() llu' irlatimis nf |]ir ni'w Zfitz pirsv,.^ 

ainl jdint I'K'ssrs (Sclmiiiii; p.iti'iit) luon* will Ix' s,ii<l hrlow' 

(p !(■)), alti'i (lu‘ fli'sciipt loll t>l tlir latter s\^tcin 

7 Oijijlt -it r, r l\'( in III Doiihh /’/•< /d/ 'I'lie applicat mn df lx ill 

l(‘\('i,s tor pitssiiw (Milled out to a eeitam extent in tlie old 

Mlddlel ond )i toniliay niaeliiiu' tp lilt, ti^s hi and 17) d'lie modem 
d>y,ude-|oint. pie^^es to Ix' diMMilx'd luae dillei ri(nii that maeliiiii' 
priiuM pally m that tlu‘y ;>pj*l) (Mpial pre^siii > s to 1 wo opposites s ah s of 
till' 1)1 iipK'ttt' xiniultaneoiisly This is (‘llectixl 1)\ means of a doiihle 
toyruld-j( )iiit mid uppia and lower cioss heads which aie eoniieeted 
toyn'thei hypowaalill Th' hais hhntlua they aie alimt ith t he e\( ep 
tioii of th(' Silt cl I the pi ess, pid\ idcd with a li\<Ml nioiihl (able i diilainiiiL; 
(‘lo^el\' Imny moulds, and a im»\iny (diaii^in^ hox inslead oi lla* 
customai y i iw ol\ iny mould table 

Such toii;yh'-h'\ t‘r [)H‘ss(‘s waui' intiodnecd into the hi k piet i iiiLt 
imliistiy by tlu' Maschimadian-Akt imiei'sellschaft Tiylcr in hiiishiiry- 
Meiderii'h, afUu tlu' same (inn had siip|)lie(l presses of similar con 
stniction for the production of shale hhxd^s slai; blocks, aitilhaal 
sandstones and so on. 

It IS tiiK' that the (list, (‘\p(‘riim‘n(s on the apjilicalion of tlx'se 
pn'ss(‘s^ a^ the hahlhaiisfr luikettwiuk and (lx /eelx‘ Maii^Mieta 
failed heeiiC'e of \aiious deticieiicies Idii't Ixu , soiix' installations fdi 
hrxpx‘t t e w OI ks on tlie hpper hhiix' did not a( ( as pioixxu s until the 
(inu calhxl tlx- attention of wxh'r miiiiiiL^ (aides to ( Ixa r nx I hods df 
pKssiiie in the yai \'M)'l h\ tlu' intiodiietion of a small coal liiX|Uet- 
t ino ])lant at the I )usseldoi f I'Ahihit ion Shoi I ly a ftm waids t he\’ \\(a(' 
(‘ommissioned t o construct, a new hrxpX'tti' factoiy. pi o\ xled with new 
t(M^h‘-le\ (U- pies.scs ( Tie ha -Sui maiin patiail,), f"i (h(' /a‘ehi Holland 
111 IV at W altmischiad In tlx‘ followiim year caiix' ( urtlxa' oi iha s 
Ironi this company, as well as fr<»m otlxu' works- foi the hri(pie(le 
factory of Matthias Slinixa', Mannlieim, the Kons. hhirstiaistmix r 
( h iihiai-Waldcaihury^ in Sih-sia, the “ Idhc ” hriipiettc woi ks at I larhiii yy 
tlx' Kyd 111 rydnspektion 1 at Koni^^^shiith' in r])p(a- Silesia, t Ixd tewaa k- 
shaft Dmitsclx r Kaisia- 1 truck hausiai, Kliinc, tlx' Hdsiaik ii clx axa Hciy^- 
werks Aktitaiyn-scllschafi (Scdiaclit I lamhurymind /ache Itonifa/ius), 
and also others in forciyni countries (Kussia, Itcleium, (;tc ). 

The Mascli Akl (lies Tiyder had, u[) to tlxj suimnor of lliOS, .'Kjcordiiie [() 
its own accounts, delivered altogether for tlx; jiroduction of coal hi Xjiief t(‘s 
42 toeylodever pressi’s (32 laree and 10 small), and, fiirtlxo’, d small pies'.es 

^ Xiederrheinisch.-lVtstfal. Sanirru^lwerke, V(d i\ , Idu.y p, fjll. 
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(aH proMRuro prfSM's) for coko l)n’{jiipf Ic*^, aiul o lar'_rp rtiul 1 Rinall prc'R^os 
for oio 1)1 iipK'Lt r-i To llii-^ iiuist 1))' about bO to'_''L:;|(‘ lt ’\ (‘1 prc-M's for 

dry picsMiiLt biii'k^, (ilos, or liiiio ''and sIoih's. 

The liisL i()p;i;lo-l(‘V(M‘ press ai tlio Zcdio Holland HI 1 \d liad 
pn)V(“d ipiito delVcti\(! from many points of Asa lasiilt oI tins 

and oilier expm-ienees, ilie d('siL;’n of the latm* installat ions lias been 
nnudi iiiipro\ed hy the liim nientioni'd, ('vmi in leeeiil. times. ljatl('tl\ 
the Zeiizer Hisen^ies/eiad nnd Masehinmihau Alvtienyes(‘lisel)a ft has 
taken up th(j production of improvial ioy^*ylede\ (U’ pi(‘s-,t's aei'oidniL; to 
Scdiiii'inp’s paimit. ddn- liim of Sutidille, Sp(‘aknian ( o,in lalyli, 
Laneasliire,d)ullds on its own systmii toy^o](‘de\ m- jin'sses with a i'e\ol\ - 
in^^ mould tahhs ITntdi'vm pri'sst's of (lerman oiiyinhave toeair_\ 
out till! followin<^^ o[)ei'ations citlus' simultaneously or one after the 
other — 

1. To (111 a mo\'al)l(M*hari;int; ho\ with hiTpiet ( inyf ni.iteiial fioiii a 
woi'iii eon\'('yor. 

2. To push foi'ward the lillod eharyiny ho\ and tU' la^t of th(‘ 
pressed hriipK'tti'S lifted out ol the mould ehamher. 

To withdi'aw^ tlu' lower coiiipn'^sion stamp, in oi'dei to ayalii 
opi'ii till' mould (diaiiiher. 

4 d\) push down tlu' fo'sh hi i(|Ut'ttinLt material inb* tlu' mould 
ehamher hy means of the deseeiidmi; iippiu' eonipt ('^sioii stani[) which 
is till'll lifti'd up ai;ain. 

5, d\) ('dect the ri'turn of the I'liipty eliaiyiny hox, and a pn'liniinai \ 
compi'ession of tin' material hy a hlow from the uppei sianp) 

(). To I'deet t he simultaneous and main eom[)i I'ssion of the hrii[Ueltes 
by means of tlii' up[)er and lowi'i stamps. 

7. To lift the uppiu- stam[) and to juisli out the hi*i(|U('( ( I's iipwaids 
by means of thi' lower stam[), wdiereiipon tlii' (diaiyiny h,)\ aL;ain 
charj^n'd wdth hi iipieltinp; material in the meantime 1 aho\c). is 
a;;ain puslu'd forward, and so on. 

ddii! two systi'iiis of (li'rman toiti;‘lcde\ I'r piessi's will di.st hi' dealt 
with in ri'fereiiee to the alioNe points. 

Toggle-lever Presses of the Maschinenbau Akt.-Ges. Tigler. 
Tigler Presses. — -A deseri[)tion of tlu* lirst and now' obsolete 'hiyli'r 
pirt'ss ^ for coal hi iquettes ma) w'ell he omitted here The con^t i net ion 
of ilie modi'rn pi'es.ses is to some ('xti'iit eonsideiahly diil’erent aeeoiding 
as small or lai'ee briquettes are to he pi-oduced. 

‘ It IS ilescnboil iii X hiki lhtLl^.-}^ei,tJul. SuinmtluciU, Bd u'., I!jn5, ]•. .T49, and 
illubtialc'd in tig. 3U7, a to c. 
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Tlio |)i’('^s('s foi' Inri^r l)i'i(|Ur( t cs .M'c n^.nii diir.'imt • (A) in (■I'lt.iiii 
old prs ( To in (Ti t .nil iiiodci n t \ jk s 

I ||(\S(' plc.sscs (■;|ll\ dill dll' 1 r(|Ullcni('llts cll II liH ‘IM ( ('( 1 ;|S 

fnlll)^\ s • — 

{\) [.(D'ljr I nfh r Pr> (>1 fin OldTjl/x 71)'- Mnsl ( »!' 1 he |.n L,n‘ 
presses [Ilodluvd up (n alinut (lie 3 .mi ll)U(i hrlmiu (o (Ills t\ j).'. d'ho 



Cli.sS S.‘| tlOll I lOlll \ 1 . V. lu||('l( ndlli.il S.'CLliJlJ, 

1 11. 71 --L iiyt* d )<;I' I 1 m lit k'\ti j'M 4, I l)jK. 


dlivn is flirt (cd ))\' iiu‘ans of a Ix-li pii!Ii'\’ </ w liii li sds in folal ion ( lie 
ciankfd axh* acting as tlif 111 , nn sliail, w ilii the aid ol' tlir ^cai wlifcl 
drivf h, c, (I, and e. 

Acfoniplislinifnl of 1 (p. loS). — To fill tlir (liai'fin;^^ liox fioni worm 
con\f3'or, ilir cliai'^ini; liopjici // is piovidcd Into it ai’c laiilt I w'O 
lioiizontal stirnis wliosit axlfs an* litU-d willi wiiipss and diivcn hy 
iiu‘ans oi' a (Jail (Lain Tin* laipUfUiny nialfnal set in motion by 
^ Ibtd.y p. and lip'. dOS, a t.j b, Tlic press is de apn.itt d “Tigl* 1 I'le 4 Xo. 1.*' 
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will) \i> .slniiip is lowcns! l»y its own 

1 Slllc(' in tJir lil'sl |»|-(‘ss('S (lin lilliii^' oi' tlio liioiiM iiilx'l s 

lioiii ||i(' cli.iryiiii^ l)o\rs iiiiiii(Mli.i(('I\ })\ ( Ik* siinph' l.illiii^ oi 

till' l)i i(jii(‘( 1 iiii 4 in;it(‘i'ial. only prors'cds nncci (,unl\ and iiTcyiil.ii'K , 
i;i\ ris(‘ to ni;iny pool hi-npndtcs, (\ai(' is t.aki'ii in tlic l.itn presses 
tliat tli(‘ cliaiyi' is pusln'd down iVoin the l)o\ into tin* moulds 1>\ tin' 
uppi'T dcscciidini^ (*oinj)i‘('ssion stani[) IA)i' this pni’poM' t he ii la yiilar 
disc i(\ \vliicli, by means of ;i rolha’ and a ti-anslVrriny hwii cont lolled 
by it, sets to work the coinpression imanbers with the U[)pm stamp r, 
has b('en proviihal with ;i hollow on tlu* ciiTUini’ereiice. in winch tla- 
roller ii luns diiriny (Ik* interval of rest ol‘ the eharyiny bo\ In tins 
wa) tlu' upper stamp is allowaal to tra\('l downwards, and, when tin' 
rolh'r halves the holhwv, the stamp is lilted ai;ain. 

5. ddie n'turn of tlu' charyini; box, (mijitied by the upp(‘i '-tamp, is 
brouyhi about by tlu' arrangement described und<'i‘ 2, wIk'Ii tlu' pro- 
jection ol’ the curved slidt' aymiii revolves to the riyht. 

(). Th(' irregular disc (r on the main shal't ay^'lin acts on the rol]('r 
tt, the levers, and the up})er compression member, so that the l.itter 
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causes the up^^jer stanip lo fall into iW mould with a s(liIvill^ ncIociIn 
rise to a ori lain amoiiiit of conijn cssion 

7. The |)i'inci[ul eompr(‘ssion i.s now circclrd hy na ans of t hr I wo 
linki'd h‘\('is / aiel Tlu'se air eoniusted h\' a (or'y le-|oint (o thr 
pi’ineipal lever //, which is M't swni;;in^ upwards and downwaids h\ 
th(' connr(‘tiny^ rod 7 attaelu'd (o (hr crank of (Ik* mam shaft h'lii I laa . 
th(' linked hwcrs air conm'clcd aho\(' with (hr cio''sdi(‘ail //, winch is 
capalih' oi \rrtical mo\ (amait . and hclow with (Ik'sIoI ,11 in (lit' stamp, 
by mt'ans ol bolts. Tie' raisniL,^ and h »w criny; of 1 hr ci ossdicail 11 is com- 
municatrd to (lit' lower (‘rttss ht'atl yt cai 1 \ iii;^^ (hr lower prt'ssiirt' slam]) 
by the powi'rfiil tension b;us (1 i^hl t)f li^. 7 I ) li\t‘d .it both sith's tif tht* 
machint'. In t hr s;mn' w','i\ as (hi' st raii;hl''nini; ol ( lit' (t»yfn|r-)t)in( lt'\rr 
lifts tilt' bolt t)f tlir u|)per joint of (lit' It'vrr. (lit' bolt oi (lit' Itiw'ri link / 
jirrsst's (lit' st.'imp sliilt's /a dt)wn in ( lit* iriiith's si( ua( rtl in tie' fraint'W t irk 
In this wa\ tie' iippt'r comprt‘ssit)n stamp r, fasiriirtl (o (hr Itiwrr riel of 
tilt' bolt, is pit'sst'il on (i) (lit' matt'i lal to bt* pO'.s.M'ti in tie' moiiltl chambi'r 
bt'Ittwv Simultaiit'ously the hiw t'r t'l tissdit'atl yt is t'lt'\a(('tl by means t)l' 
tilt' iron (it'-rotls at (hr (wo sidt's. causin<r (|i,. laisiny oi tie' Itiwt'r com 
pression stamp which t'flrcts tie' Itiwt'r prt'ssniy of (In' biiipii'ttt' 

S. Ni'\( follows (hr rrtiiin of lie' iippt'i s(;mip (t) tie' i li'Nalt'd ptisi- 
(ion by tie' irtiini tif tie' (oy^ydt'- joint lt'\cr (t) lie' bt-nl position Tt) 
acct'lt'ratr this t'li'\ .itein tie' inti'i iiirtbatt' jiit'ct' insrititl bt'twt't'ii (hr 
stamp slides m aiel (lit' pirssiirr mrinbt'r of (In' upper stamp is (hrt)wn 
out tif ^rar. d'his ])iirpt)st' is rUccIctl by (hr irit'^^iilar tiisc / on the 
iii.iiii shaft, tilt' roller //.anil the system of lexers coniit'ct iny^ it with 
tlu' coiiiprt'ssion nii'inbi'r. Sinci' tie' liont t'lids of (Jir iloiibli' li'XS'i 
t'li^Myn' in n])riiin;^^s in (In' bai snj)j)oi tiii;^ and clampini^^ (In' com- 
pression pii'cr xvith till' n[)j)i'r stamp /•. (hr rapid rit'xation of tie* 
[iri'ssiiri' membi'r e.in be t'llccit'il inilcja'iidriit ly ol (hr mot, ion ol tlir 
main slelrs. The liftin;^ of tie' lower cross-hca<l 7 I’ollows imiiii'diatcly 
bv iht' combini'il action of It'vi'r, rolh'r, and irrt'^^nlar tiisc, similar to 
the OIK' ili'sci ibi'd above. At (hr .s;imr time this H'sults in the finished 
bi’itjiH'ttt' bcin^r pushed n[)W'Jiids /)ut of the monhl chambi'r by mt'ans 
of the lower coni])rrssion stamp traxcllin;^ n])W'artis with the cross-le'ad, 

Tlu' chai’ydn;^' box, which has been rt'lilled in tie' ne-antiinr, is tlii'ii 
a^niin puslied forwanl, and so on. 

In ordt'r to r/'^^nilate tie' Iici^^ht of tin' lillm^r t)f tie; moidtl chambi'is 
in tlie latt'r Tinder pi'i;.sses, tie' lowaa- cross-ht'atl is ju’oviilt'd at tie' 
bottom wdth stron^^ nut ami screw^ and jiowri-ful thrt'ad, whieh can bi' 
ea.sily and accurately atljusted by means (jl a hanti-li'vri capablt' ol 
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beiri" fixod. The iv^nilation of tlip prcsHun* for various liei^dits ot 
briqucthi is (‘Hoctcd at tlio lower stanip by varyiii^^ the [)ositioii of tlu; 
nut on tilt' tension screw with the aid of a ^^eared (h'ive set in motion 
by unmans of a (lall (diain and a hand-wheel. 

Since about 1 90b, pr(‘sses of the design deserilHsl hav(' only bcsm 
built with the iniprov(‘ments d(‘alt with in tln^ followin^^ para^o’aphs- 
(H) Jjar(j(‘ THjlcr /br.s’.s, 73).— This t\'P'', 

desi^rjiated “Model V.,” which has Ix'en almost exclusi\(dy appliisl by 
th(‘ Masch. vVkt-des. Ti^dei* of reciuit y(‘ars, differs from the older 
machiiK' principally in (hat th(‘ transhn- of motion from th(‘ ei’aidc- 
shalt (o th(; to^''^le-joint h'vi'r (pi'eviously a fixed bar (/, lii^^ 71 ) is now, 
as will b(‘ .seen from the following; d('Sci‘i{)tion and illusti'ations, (dFecTsl 
by nnjans of two bmsion rods provided with sprini^^s, 

Dru'p (ind (^inipre^sion . — The drive of the press ri'sults li‘om tlu‘ 
belt pulley 1 and th(‘ ;^n'ar wius'ls 2 (o o This sets in rotation th(‘ 
crank shaft (main shaft; 0 and at th(‘ saim' tinu' tin' crank discs 7, 
situati'd on ])oth sides, to who.S(‘ crank pins 8 two connect iny rods 
fitted w’ith spring's an* attached. Tlui conmadin^’ I'ods transfei\to tin* 
to^^((le-h'V(‘r 10 a uniform U[)-and-down motion, whi<*h is fransmitttal in 
turn to tlu' liidv h'vc'rs 11 and 12 connecti'd to tla'in by means of 
a to^i’h'-joint. Th('.s(‘ link levin’s ar(‘ connecteil by iiunins of bolts to 
a vei’tieally dis[)laceabl(‘ cross-head 13 on one sidi', and on thi' other 
sid(‘ with the stamp slides 14. Tin' liftin^^ and lowerin^^ of tlie cross- 
head 13 is transb'rred to the lower cross-head 1(5 caii'vin^i; the lower 
compri'ssion stamp 17 by nnsans of powerful tie-rods 15 The bolt 
of the lowi'r link of the lever II pressi's down the stamp slides in 
their ij;uid('s bi'twn'cn the framework to tin' .sann' exti'iit as tin' bolts 
of the upper link 12 an* ehw’ab'd. In this wniy the dividi'd uppi'r 
stamp 18 attached to tin' stamp .slides is forced into the compression 
mould 19, whih^ at the same time the low'er ci'oss-lu'ad is lifti'd by 
means of the tie-rods 15 and efiects the lown^r compre.ssion 

The liftin^^ of the upper stamp and the pushin^^ of the briquettes 
from tin; mould takes place exactly as in tin* earlnn- type. In the first 
place, the intermediate* piece 21 is throwm out of ^mar by means of 
the* tension bar 24, the two-armed lever 23, the roller 22, and the 
irre^odar disc 21'’. Then the rapid elevation of the pre.ssure member 
20, with the upper stamp 18, is effected by lifting the two supporting, 
rods 30 by means of the double lever 27-28 situated on tin* axle 26. 
The same axle also carries a one-armed lever, wdio.se free end is pro- 
vided with a roller which, at the proper moment, operates on a^; 
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irregular disc 2!)", wlioii tlu' (')M('-anii(‘d lever is j)i‘(‘ss('<l (low nw aids niid 
the (loul)le ]ev(‘r w'ith th(' bar 30 is pn^ssod upwards 

The pressun'-piece 20, with tlu‘ upper stamp, kiu'ps [kkh' willi (Ik* 
lower eross-luaid I (i, wdth th(‘ low'iu' «li\id('d stamp 17. which is raised 



and low^ered in a manner similar to the one previously descrilxid by th(‘ 
combined action of the lever '31 , roller 32, and the irnj^rular disc 33. 
In this way the briipiettes n^stin^^ on t)ie lower stamps ar<i lifbal out 
of the moulds. 

A(huincAn(} (md Emptying the Cluirglng Box info the doiapixHHioii 
Moulds. — As S(3on as the di.schar^ed brujuetb! is on a level with the 
:inou]d table 34, the charging box 35 is moved forward by the curved 
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wlidc 80 ;uk] dll' i-oller iinil l(‘V(‘r 87 uiid th(‘ l)rir|U(‘tte is puslx'd for- 
ward. At tli(' iiioiiK'nt wh(‘ii the cliari^iii^ Oox stands iiimiediately 
above the eoinpicsMon mould 10, the eross-head 10. witli the lower 
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stamp, are lowered, tiie mould chambers are a^uiiii opened, so that the 
char^nng box can l)e discharged into them and the box a^niin removed. ] 
d’he curved slide 80 is therefore provided with a circular position 
of rest 88 for tlie roller of tin' lever 87, so that for a time the 
charging box remains at rest in its advanced position over the com- 
pression mould 10, 

Further, tlu‘ irregular disc 2!)", which operates the pressure member 
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lllf) 

20 witli t‘lu‘ Uj)[)(M‘ st.'Uiip I'S, lias a liollow 1)!^ on its (‘iiruinlri ciks- in 
which the attacluMl loiler 20 lains (lining lln^ [M'nod of rest, cinisni^^ 
tlie upper stamp to push tlu* hri(|ucttini^r niat(‘iial from tlu^ char^in:^^ 
box into the mould chamber 

l)i’s<'n(f of (hr I pprr Sfo n) ft a ud rtioiird ( dm jii't s^oni - WlnMitlu' 
moulds ari' tilled tlu' iin^jj^ular disc on the eiaiik a\le aL;ain acts on 
th(' systiMii of levts's and the jiressnre-jaeee 20 so that th(‘ uppei stamp 
1 S is caused to lall into tlu' comjirt'ssion mould with a st tik iny \ elocity. 
Simultaneously the eonmadinyf bar 21 is forced i»aek into its\'eitical 
position in a similar manner and the j)ressnr(‘ of the toL;^lt‘ joint aL^ain 
tak(‘s j)la('(', and so on. 1 )uriny^ w oi'kiiii,^ tin* conipiession stamps aie 
constantly (*ooled with cold water llowiny^ through suitable ehannels 
SVeu/o/y O'Ik' obji'ct of sprinydn^^ the eoniiectini^ lods of tlu* 
toif^di'-joint, which has b(‘en numtioiied at the l)(‘i^nnninL,e is to ai-t 
as com[)(‘nsation for excess of jU'essuK* aiisnii^ in tlu* press, whether 
Irom (“xcessive cliarydn^M»r fi-om tin* int i odiiet ion of loieiyii iiiateiials 
into tlu* mould As soon as a ceitain limiting niaximiim piessiiie is 
attained and at the heemniiiyMif the excess pleasure, the connectin;^^ 
rods inci’ease in lenyrth, and bi'eakaixos an* pie\(ailed 

Mor(‘o\ er, oru* .ind tlu* same Ti;^lei piess is applicable to various 
shap(‘S ol bi upiettes It is old y lu-cessaiy to exchange* the eoi i espond- 
in;^^ stamps and moulds, w'liich is comj)aial i\ ely simple, and can be 
doiu* without takin^j; up too much time 

Two or ihret' men ar<* le^pnicd to look after a Tiyder piess. One 
oi them, tlu* press ov erlooker, has to ie^odat(' the siijiply of brupiett- 
ini,; material by means of the slide ol tlu* dischaiyn* op(*niiii; of the 
st(‘am stirrer and to juit tlu; pr(*ss in and out of operation, lu' (ji* tlu* 
second man has to r(*i^ndate the (*ompression in tlu* manner indicated 
abovt*, and to t(*st tlu* biiijiiettes i’or hai<lness, by hand 

This mod(*rn type of lar^(‘ Ti;{h*i j)i(*ss is (*onstimted for* tlu* 
following si/es and outputs of brupiettes 


in i'[uo i(* 

III h|lli lU' 

N<». ol 

iiiiijunu ^ , 

()ia|>ut 111 

( Miiijin ^oi 

.M(;ii'iUl(*IlUIlls 

Wm-1i!. 

1 I'T 

10 lioiiis 

])(-r iiiiiHit 

iimi. 

liOO X 2'K) / l*J.O 

10 

: ( 'oiiijirc'isiiiij 1 

! j 

: i 

1 

tons. 

170 180 

H) 

125 ' 

G ; 

: -1 1 

1/0 130 

10 

215 ■ 1(10 / l.^O 

6 

G 1 

20(1 210 

10 

2 S 0 ^ 150 - no 

5 

'1 

no 120 

10 

215 X IGO V 130 

5 ! 

G 1 

170 |H0 

le 

220 / no 0 05 

3 

“ i 

130 MO , 

10 



' BI^QUETTES ANJ) BlUQTJmiNar 


r’ 

■ ((^) SiiKf/l hijlrr PrcHH (fi^s. 74 to 70). —A low yoars a^o tlie 

Maneh. AkLAius. H^l(3r niado to^^^le-joiiit presses f(jr ilie j)roductioii of 
‘ Binall hrifjiieites W('i^diiii<r from M U) 0 2 k;^., Out at the present time 
, tliey do not find much use as coal-bri(iuette press(‘s, and are oidy 
deliv(‘red sin^dy and to meet sp(‘cial rcicjuirement^. U(',e(‘ntly, however, 
the firm has huilt sueli sm.ill pnisses as liiydi-pressure macdiiiu's for 
])ressurcs of 500 to HOO atmosphen‘s lor the ])r(!pa ration of coal, cujke, 



and ore hri(piettes, preh'rably with cellulosi; pitch as bond. This point 
will be discussed later. 

The small presses, althou^di o[)oratinfr in a similar way to the 
pTessi‘s for lar^c; briipnittes, are built according to special reijuirements, 
and in compai'ison with the larj^er presses show, as will bo seen from 
ti^. 74, many minor alterations, but the only considerable dilTerence 
lies in the chare^inp^ appliances for the char^in^ box. 

On account of tlie small compression moulds it has proved to be 
necessary to introduce the material fallin^^ from the worm conveyor 
into the char^nn<^ hopper y into the small openin^^s of the charging 
box by force. This is effected by a system of slides built in the^^ 
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small bri(jU(‘ii(‘s 1 Ik' latter \i(‘w shows tlu* openiii^^ at the end of the 
worm eoiueyor with a ralliiii; ••hute Iniilt in front. 'Phis servt's as an 
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til*' si in It coi H'S|)uii<lii);_^ly )ii(» \ rs ( lie rollrr 1 1 ( ‘I c , 1 u 1 1 1 1 1 iiy upon it hy 
its lotutioii. Tlif ^linl't IS (li i\ ni I’loiii tin* vlini'l /' )»y iik'miis of (lie 
yunir-wliccls mid ,/• Ws tin- pi cliiiiinni y iiio\ ciuciit ol' the (•Imodii"- 
box over tlir (■oiii{)i (‘ssioii moulds, (Ik* disclim tp‘d bimpK't tc is pushed 
forward at tlu* same time until it falls on to a eonve\*o!* band N 

d. The opi'iiiny^ ol the moulds i> caused by tin* lapid descent ol' the 
lower stamp fl and |uess licad |). elfected by (Ik* notion of lhei*ollcr 
I> on the cam <lisc A ie\oIved by the sliaft /c 

4. At the same t ime, the bi KpiettinyMiialei lal is puslied <lo\\ n int(j the 
mould from the chai yn'iii; box by ihe up[H‘i stamp c, u Inch, w itli its jiK'ss- 
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Schuiin;^' j)ateiil to^i^lc-juint lo\ei 
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lioad u, is rapidly lilti'd and lowta'i'd ])\ (In* allmialc slun-t i 
and Ix'iidiny of t]it> loyi^de-Joint liidvs n and r Ky iiknuis of tli»‘ l».u h .md 
tlu' lo\or“ o, sinct' tlio latti'r lias coninninicattMi jo ij at tins iiioniriil a 
iM[)id tn-and-iro niolioii from tin' ram ni ki'ycai on to ilio crank a\lt' / 

5 11 file upp(‘r sfamp r lia^ aLfain assimii'd its liiylc'sj posit kui (he 
empty cliaryitiy liox L is ayain drawn hack hy the em’\ed slide (i 



lie 78 Si hnrine 111 tn;^Mrh -jollll Jil< ss I'j el 1 1 V |(' \S ,l IM 1 S( i I 1 < ill 

ddieii th(‘ earn III causes llte h'Ver o to lejin n suddenly, ( Ik; upper stamp 
lalls on to the mateiial to he pii'sstsl with a blow and yi\es rise to a 
preliminai 3' comja ession 

Ihc rapid talhny a\va\' ol the (Mui m is ctloctcd m such a tnaniKa tli.d (he 
roller 7t does not run on the ie<aitrant edyes of tlie iiny, hut on a nose (), 
situated on tlu' lever o, which mounts a syieiaally providial annular sin face and 
kec])s th(' roller swiiiLOiiy over tlie hollow mitil th(‘ outer (‘dye of th(‘ roller 
has yias^ed the eorm’r of the nny, as soon as tho middle of the (ollei luis 
reached the comers. At this point th<‘ end of the nose has onl\ reached the 
yorners of tlu' riny and sIkIc.^ o(T the inclim'd surfaci*. I»v means of this 
appliance a very rapid falling in<7tion of the upper stamp is obtained, h'mther, 
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Hiinii;^' t li(‘ r(‘\ oliitioM ()| ,1 liandli* time is ^iaitud foi tlu‘ aiiudc* of fall 
‘d tli(‘ lollci //, wliicli, adilod to tli(' fnll(■lIoIl^ of (he otlai (.mis and cuin e.s, 
porinits ol a lai'j.0'1 and stoiidiei’ n.sin'_f aiiLflo on tlio lollm, ami in this ^\av in- 
creasf's the nimihcr ol slmlvt's and tlio oiitjait of tlm picss. 

d- d'lio j)i iiiri[)al (•(inipi-ossioii now completes i(se]f as in tlu' dd’olm 
jire.ss, hy t he st I'etidiini^ onl ol (li(‘ links y* and s of 1 In* toyc^h - joint l('\ I'r 
in such a maniiei llial tin* upp('r [iressdii'ad u and stamp r ai’e piessi'd 
''do tin* mould. SimuliaiK'oiisl y, the !owei‘ [ii I'ss In-ad I' with tin* 
stamp I'j ,ir(‘ h)i(*ed up, the toice o( the toLtifh* joint, wldidi is i(‘all\’ 
ap[)lied aho\e, heiiii; tiansimlted, hy nii'ans of tin* iippt*! erossdn'ad V 
and the ti('Uods (^) at both sides, to the low'(*r cioss-liead D It has 
alri'ady h(*(*n indicated that' tin* stiMi^ldenin^ of tin* toi,t,ltd‘- joint is 
idl(‘et(‘d hy pushini^ loiward tin* t(*nsion hai of the eia!d\ ,i\l(' / d'ln' 
tmision hai’ conslsls nialnl\ ol three nit('idept*nd('nt patts tin* [lait'/, 
with tin' connecting In'ad and sciewed ci ( »ssdi(‘a(l \\ith tin* hack yiiid- 
ino hat , .secondl\ ol tin* part It which is lorkml so as to act as a ^unh* 
lor tin* part </. and, (111 rdl \ , ol tin* holt /, w liicli is sit iiated in the ci oss- 
head and pressi's ayanist tin* haidv portion of It l)uiiny [iressini; the 
thr('(' p.irts lonii a riyid w hole 

7. 1 he suhs('(pien( liltiny ol the up])(*r stamp is etiected hy the 
hcndinit (d tlic knei* hwi'r Alt(‘i the resulting comja'ession tin* bars 
/ arc released hy nn'ans of pio|(‘ctions / attached to tin' crank w'(*hs 
and ti\(*d in this position 'Tin' }>arts </ and h can now pel form \anous 
mo\ements While the cMiik ,i\h' / with tin* portion (/ steadil\’ ad- 
N’anc('s. tlu' cam ///, situati'il on tin* saiin* shaft li(*s ay.iinst tin* roller n. 
wdiich is situated at oin* siih* ol tin* fork-shap('d le\ er (M'tielosini; the 
h'lision bar d'ln* h‘V(‘r o is attain (‘oinn'cti'd with tin* ti'iision bar h\* 
iin*ans ol the link bar /y and the int(*rm('diai(' ii'yiilatiiiy and stoppiny^ 
apphaiu*e d herelon*. after tin* hais y ari* rel(*<ts(*d the tension bar is 
rapidly nioNi'd backwards by imams ol tin* cam yyy, the iolh*i /y, the 
h'Vi'r (y, and the link bars /y. on fiirtlu'r r(*\olution of t he crank shaft 
In this way tin* toyyle-joint links y and s ao* hi'iit, tht* tiianyular 
yuide f is hrouyhi into tin* swinyiny jinsition. and tin* iipja*! pM*ss-ln'ad 
It with tin* [iri'ss-stamp y ra[)idly lift(*d 

ddn* simultain'oiis eh‘\atioii of tin* low(*r stamp I*] ])ushiny tin* 
[U'l'pared hri(piett(* U]) to tin* upp*‘r edy<‘ ol tln'po'ss table k' is com- 
plet(*d by tin* two-armed lesi'i* (\ wdiosi* liyht arm is d('p!(*ss(*d at this 
moment by nn'ans of tin* cam A ai'tiny on tin* rolk'r Ik so that the 
lelt arm with the lowa*r cross-head 1) r(*stiny upon it and the lowi'r 
pr(*ss stam[) la must hi* elevated to a corr('s[)ondiny ('xteiit 
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Art(‘r til ('St' various opcralioiis llu' adxaiict' of tlu' c li.ir^in^ l)o\ 
vtc.. al^^■Ull takes [dace as alit'.uh dc^ei iIkmI 

liiiht nrtiKj ihi‘ lid ';//// 111 oidei (lia( t lu' u ei^lil s i d' iIk- p.nls// 

r, I), Ik ('tc , sliall iiol allt'ct tilt' iiiiti.il iijipei eonipi essK m 1,, (lir 
d('t riiiieiit (d tli(‘ lowt'T eoinpi'i'ssioii and L;i\(' i isf loan iin'milai dis 
plaei'iiieiit of iiialei’iaka spii-al spnll^ '{ is pioxidrd and piil nndci a 
tension suHieieiil (o Italanct' tin' wewlils 

Imu- S('eunt\ against- laeaka^es iiiidei li.a\\ loads, flu' lioni lie 
I’od head is pro\ idt'd with a ('hani^t'aldc dis( i »iiiic< 1 in^ appliance || 
acts in such <i inannei (hat when Mu' piessinc is (■\(‘e('drd h\ Td (o 
1 00 [)('r ('eiit the st, imp I pi I'sst's t In oiii^h t lu‘ dis( \ made of si d t s( (M‘1 
and th(' [iress runs stt'adil\ a^ain ('hanenm the table can he aeeoin 
[ilislied in ahoui (eii minutes 

ion of (In’ (Inii'ifiinj o inl Viu’ssHi't - 'The ehai;^in^ ol th(' 
mould IS H'i;ula(ed hy a nut- and screw W, allaehed to Mie lowt'i eioss 
head, the pressiirt', howe\er, is li\('d from tlu' piess alO'ialanrs stand 
hy nu'ans ol tlu' hand wheel X,looth wheel \ , and the chain wheel 
with Mi( chain Z 

In Older to mainfain till' ma\imum |)ressure conslanf foi a certain 
aii^li' of revolution at the extieine position id’ Mu' ci.ink and stretelu'd 
position (d foLfole |oint links a hidt with a lolh'i I is ti\ed at thesidi' 
ot till' ti'ieioii hat fi This lies on a sroii|( ni n| ;( line ip and lixes 
It unt il the holt / is (hs( onnected 

d’he piesses ai*' Very pow'ei fully hiiilt- Miioimhout All the iiiovdny 
parts run in laiye hi'aiim^s [iiov idl'd with miod luhricat ion airaiiei'- 
nients Special attention is paid to the ease of lenewahihty of all 
jiarts. Schiiriny^ [latent toeele-joint [)iesses ate const meted h\' the 
Zi'it/ei' Kiseiiydes/erei uiid Masch I lien ha u A kt leimeMdIschaft in t-vvo 
sizes, with the follow iny^ out[)Uts 



Mn 

Irl 1 



Mo<M II 



Ml isi 

K 111* IlK ol 

(llltpUt 111 

\V( i^d'f 

Mc.isiiK incuts (it 

Oiitpul III 


1 li 

(|U( 1 If'- 

10 IlnllO ' ' 

i 


l>l 1||U( lies 

10 l|()ll 1 S. 



Ililll 

1 

lolo 1 


ami 

tnn^ 

'2 

170 

luo 9.. 

110 ; 1 

1 1 

.130 . 'Zln . 13.7 

310 

1 e 

1 1(0 

/ so . S') 

0.7 '■ Z 

10 

ii.'lO / '300 lOO 

190 

1 0 

l')0 

s.') ' h:> 

7.7 1 .3 

5 

‘3:'..7 ' 150 ' 1J.7 

190 

0 l.VO 

1()0 

.70 

;70 1 1 

:i 

COO '' 1 1 0 X 1 05 

170 

0 ‘JZ.; [ 

1)0 

(in 7;') 

.75 1 .5 

2 

175 ' 10.7 / 100 

150 




({ 


‘300 / 100 00 

1.00 

1 



1 7 

1 ‘J 

lao SI) s(, 

]'30 

1 



8 

1 

160 s(,m 6,7 

110 



Sutcliffe Toggle-joint Press.— This ik-w pivss, callfsl “Tlio Em- 
peroj',” huili by tin; firm of Sutellfle, SjH'akiiiiiii (^), at laa'i^h in 
Lancasliin* (iMi^dand), diflhrs From the [)n;viousIy di'scrilx'd toi^^da-joint 
pr(\ss('s principally in tliat the hiTpicttcs arc* C(jin[)r{‘.ss(‘d in simple or 
douhl(! moulds on a round revolving table, which is held fast and pushed 
I’oiind similarly to the CoulHnhal, Teillon, and other systems. Th(‘ 
Sut.clilli' [)ress<‘s, although suitable and ulilised for coal bri(pietting, 
ar(‘, ho\veV(;r, extensively used for tln‘ production of line' sandstone's, 
artilicial stomps, ore' briepicttcs and the like', and iind ap])licatIon in and 
out of England and also in (h'rmai»y. Its description and illustration 
tla'i’cfore' will be give'ii in Part III. of this work. 

Tests am/ Hca}>e of the T()(fijle-j(Tcnt IWss. -The' newe'r te)ggle-j()il»t 
pre'ss i‘('Comme'nds itse'lf spe'cially in that at e\('ry stre)ke' of the' pre'ss a 
certain nund)e'r— thres' to eight large' or a corre'speuieling lai'ge-r numbeu’ 
e)f small briepie'tle's - -are proeiuced, as a lesult eef whie-h incre'ase'el eeutjeiits 
earn be' eebtaine'el, anel, further, that the* preivieeiisly ele'se'ribe'el we'ighls eef 
the' briepiette's e'an be; ac.curate'ly che'cke'el by i-e'gulating the' cliaiging. 
Peer e^xample', briepiettes from dO to <S5 mm. e'an be e)])taineel fre)m Moeh-l I 
ed’ the' Se'huring [U'ess, and from (iO te) l‘k) mm in lu'ight fre)m ^Meeelel 11, 
without ne'e'e'ssitating the changing of any e)f the' parts e)f thej pi’c.ss. 

In e)the'r re'spe'cts the' te)ggle-joint pre'.sses, as is the' case with all 
pi'e'.sse's with he)rize)ntal lemiilel table's, are* e'onsiele'i ably le'ss suitable* 
fe)i' small briejuette'S (bele)W d tee 2 kg) than lor lai'ge* briejUe'ttes. tn 
the case* e)f a d'igle'r pre'Ss in Ee)wer Silesia turning out she)rt ceelumnar 
ld\<»- brie|Uettes, two men are re'epiireel ,se)lely fe)r laying the briepie'ttes 
on the' ce)nve'ye)r banel in addition te) the ])re'ss overle)e)keir. This nu'ans 
costly adelitional labour which is ne)t reepiireal in the reve)lve'r press, and 
is e'efually unnecessary for toggle-joint presst's making laige* brick- 
shapeel briepiette's. From this anel e)ther cause's the Masch. Akt.-(les. 
Tigler has recently decided to discontinue the construction of small 
pre'sses for Goal briepietting. 

As a result of the relatively small number of ceimpre'ssions pe^r 
minute (about 10), the operation proceeds steadily with a gradually 
increasing pre.ssure, and the tinal pressure persists for some time,, 
especially in the Schuring system. The bricjuettes can therefore be 
thoroughly compressed and a uniform Iiigli strength obtained on all 
sides with the least possible addition of binding material. 

Such favourable experiences have not been obtained at a bri(|uette 
factory in Lower Silesia, ecpiipped with a Tigler press of tlie old tyj^e.^ , 
' According t,o the account of the work.s directors. 





17.5 


The l)ri(|U('ti(‘s 0(1 hy it ari' iit»( m) umlonii iioi- so (oiiaoioii^^ as 

thos(‘ pivparod in a /tal/ iv\ol\rr [)it'sv, woi-kiiiy^ olos(‘ 1)\’ (\,'ad'.ii 
Jhiss(,‘). 

With iv'^ard to (ho lU'ot'ssitv loi rcpaiis. iIk' loyf^K* joint picss at 
the latter works shows np ('i|ually iinla\ ( niahh' compai’i'd with the 
Z(dtz(‘r piH'ss. From anoth(a‘ somoc. howiwi'r, IIk' Kwcrsi' is assm led, 
that the i-opair costs ar(> (*onsidorahl\ hii^dioi in tlo' oast' of tin' iv\ol\oi 

pi't'SSOS. 

In any oast', tht' oonstruot ion ol out' oi the ollit'!- s\'s(('in tif to^^i^di'* 
joint prt'sst's is not simplt'i-, tht' nmidx'i- of mo\in^ pails is scaicily 
It'ss , liowa'Vor, tht' to^i^h'-joint prt'ss has tht' ^ood propti t \ , w liioh is 
not to he dtipi-t'oialod, of ha\ini; all tht' workiiii; jtai’ts t“asil\' i ciii'w ahk'. 
as wa'll as tlu' oonveyanta^ of hntpu'ltin;^^ maloii.d and diai yiii;; of (lit' 
pi’t'ss ohambors \ isihlt', and oonsotjut'iit ly nndfr t lit* oont i ol of llic pu ss 
attendant 

It is of s[)('oial iin[)oi lanot' to havt' a tlioroii^hly I’t'liablt' forwai’d 
and rt'turn motion tif ( Im oliaryoiii^^ box, so t liat t lit' dix nlt'd n[)j)or stamp 
does not knock against, it, otht'i wise i^rt-at damage is easily done 

Tilt' rt'latioii bi'twt'on priot' and output of iIk' ro\'()l\er and Solmiine 
patt'iit toyyd('-|oint press is roiiehly as follows - * 



I’llCt'. 

l|olul\ 



Output. 


M 

tolls 

Mn.ld I. lie',ol\ci pit"''-, iiH'hour ol ^tcHin km :i'!('is . 

If), 000 

1 r> 

IM-'MIl. 

lyooo 

C H 

I ModrI J. Si'liiniiig tcggl(> Joint pM'S'', imimliiig ^tc.uii Km.idci ,iml 



uonii coin evor . . . 

21,000 

.0 1 1 

Model 11 Hchiiiiiio toggle p, lilt pn-sn, im'liidiiig ^Iruin kmuki' imd 



\soiiii coint'voi , . , . 

27,000 

10 21 


It appeal's to be ad\ antam*ous - to stdeol to^^yde-joint jiri'sst's for 
lar^e outputs in spite of tht' hi;^dier prices, ht'oauso the costs for attmid- 
aiice and buildin^^s art' much lowt'r. The suj)oaintt*ndence of to^^^de- 
joint piH'sses of course retjuires close and continual atti'iition, which 
necessity inci’eases with smaller bri<jiiett(‘s and tin' number of stam[)S 
in opt'ration. (aaisetpiontly, tht' niaoliim', must not be leit unattended 
even for a short time durin;; workin^^ othetwvise there is eonsitlt'rable 
risk of breakages tir strains to various parts of tht' prt'ss (especially in 

* Accouliiig to tile account of llie Zeitzei Eoengips/ert'i und M/iscliinenliaii Akt.- 
Qefl., spring l‘> 08 . 
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tho older type}, eauseil, lor exjniiple, hy (li(> adlieri'iice of llu' pressed 
inaiei i;il (o the lowi i uhieli falls auioiii.it lealK' aft (‘r each eoiii- 

pn'Ssioii l)(‘e;tuse ol its Weii'lit ' 

I li(‘ t oyyie- joint jiresses ai (‘ in .any ease sii[)rMor to tlu' old-est.ah- 
lished (\,ujrnilial pressi's with rro-;ud to simplieiU .ind .navs.sihilit v in 
(‘onstriiel ion .and at tendaiiei', < la t.ainty in op.a-.at ion. and lower inaa'ssit \' 
lor K'p.airs In spiti^ of the possibility of hiylna- output, tht' toi^yh- 
joint jiressi's h;i\t‘ not hiMai laryu'ly inta-oduei'd into f.owaa- Idifaiish 
Westph.ali.a, wheie tlu' ('oullinhal piesses h.i\e held the lirld for ;i lony^ 
fiiiie .at till' (aid oi l!)()7 only 6 toy;yl(‘- joint presses (Tiy Icr) w (a (> in 
operation .ayednst I ddt 'oullinhal jin'sses although in this distiiet hy 
far th(‘ yivatia- proportion of the hiKjiu'ttes piodiuad an' of d ky 
W(ayht- and al)o\ (‘ 

I lo\M‘\’(a\ speiaal attiaition inu^t h(' called (o thi' I’.ael that tin' toy<d('- 
joint. pr(‘ss(\s .aiv stall only at the heyinniny of tluai de\ ('lo[)m(ait , that 
tiny' hav(‘ .alie.ady Inaai eonsidia .ahly inipro\ eil from the oii'diial ini- 
pia'feet d.'siyns, and that tiny imiy he slill luith(a- pia fn-trd as a result 
ol I 111 t Ilia' e\p(a naieos in w oi k' iiiy 


CLass III. Briquette Presses with Tangential Action. 

1. Presses in which one Briquette is formed against the back of 
another (Rope or Sausage Presses). '\'Ur pnneipk' of thi'se inachines 
de[)(aids on tin' ])l.astie hinpuat niy ni.aliaa.al Ixa'ny jiK'ssial into an 
elonyaled ehaniK'k w hich is o[)(ai at both (aids ly a pivssuiv stamp w hieh 
is nioV(‘d to and fi-o On tin* retuni nio\eni(ait of tin' stamp a (vrtain 
amount of niatmaal falls into tlu' mould, whih' diiiiny the forward 
motion tin- stamp eompr('ss(\s the material against tlii' pia'viouslv eoni- 
jin-ssi'd mass and puslu's the whoh' l)ri(|U(dt(' ropi' further alony tin' 
mould. In this way th(' front mid (Uma’yi's from the mould, whmv it 
is mit into a numbm- ol lirKpn'ttes eorrespondiny to tlu' stroki's of tlu' 
stanij) with the aid of autoinatie ai ranyeimaits or knivi's During the 
eompression tlu' principal resistanei' to tlie stamp arises from the fric- 
tion hetwiaai tie* mass to bi' e.ompressed, the briipiidti' rope, and tlie 
walls of the mould This friction is very givat, and increases with the 
Imiyth ol tlu' mould channel According to Kvrard, a drilled and 
polislual east-iron tube S mn. diameter, with a d-cm. wall, bursts whim 
a column ol coal slack d.) to 40 cm long is diiven into it." Tt is (piite 

‘ \ It (It’ll hci 1/ II Siiiiiiiit’! II > rJii ^ \t)I i\ , l!lO.")j ji (liio 
- PuMviy, ]SS7, j). 1 1,') 



I’RKsslN’n. 


cK'ar niai'liiiH's w itli ojxai iiiniiliis it‘<|iiiir n far^icalri <iiii(iiiiit nl' 
pi('s,sur(' (lian })i ('ssrs w it h (‘lo.st'd niouMs |,t piodiirt* llic >aiiii“ dt^^irc 
of f()iin)rt\ssi()ii 

d'ho iial HIT of tli(‘ iiiixl una 111'! willi |»ossd»li' >i i (‘milaiii irs m 
till' supply, causo tilt' ll•i(•tlo^ lo \ai \ widiin \('i\ w id(' In 

ordai- to roiiipnisalo htr this drfi'ri and to attain a^ <-onsiant a ]'H'ssuit 
as j)ossil)l(\ llir rop(' pirss lias Ix'cn pioxahd uitli ajipl lanccs wliicli 
allow of Uk' loyidation of llir jiivssuinat which the lopt- issins fioin 
tlu' mould. 

Since till' hi'iijiicttcs arc not picsscd into ^in;^hcd hlocLs, hut aic 
ohtaiiK'd only after cuttiiiL; (in' cmci^dni; hiiiiucttc mpe, then apprar 
aiK'c, ('spi'cially with the laiynu’ shapi's, Icavrs much to he disned 
ddie\' oft('n exhihit ioua;h cut sinfaccs and ciiimhled (oineis, iii addi 
tion to which llicie is a cm respond iiii; lari^e wa'^le 

Of (he machiiu's heloni^ini; to this class, only (hose of horard and 
lloiirie/ lind much application ( )ri;.,onaIly. small c\lindiical (Iii.; h 
Nos o and ti), and lati'i* cuhical. hrnjiiettcs weie jnepaied in I'Vince 
( fill ( 'iia^,oltc etc ) hy the la\ laid press, w Inch has now hei ome ohsoletc , 
while lare;(‘ coal hricks aie pi-oducrd hy (he llourie/. press, which still 
finds e, ,i|sidei',ihle Use espts'ially in lleleiiim 

Bouriez Rope Press (lii^s. Th and <s()) The lloutie/ piess has one 

or ( wo, and occasionalh' t.hiee, hm i/ontal channel moulds sit uateil next 
to each ol her Their section is lectaimulai* w it h i ouiided cm ik'I s, usually 
measiiiiny^ ahout- 21l>xld2 mm., while the leimlh amounts to I (iti 
nietri's, Thi'V eoiisist of t.w o parts the low cr ha If is li xe<l to the 1 1 ame 
of tlu' machine, w Idle theujipei half is piessed <lown hy means ol a 
loaded le\'cr (tiy^ 7h ) oi’ hy means of a scivw^ press w it h spi ines ( liy SO). 
Idle channel mould i’ccei\es (he material to l)e ('ompiessed Irom a 
common steam mixei- and sever-al (list lihut iriy^ boxes with a whirlini; 
shaft, wdiosi' fuitheim rid leads to tln' charLtiri;; ojienin;; (/ (li;; 70) 'riu' 
compi'cssion slam[)s have dOO-mm sti-oki's, and aie drivi'ii !>}■ two 
crardxs on the shaft ii\ which is connected with the axle n hy a <;ear 
drive and i evolv I's at tin' laite of '12 I'cvolutions jier minute At each 
'stroke of the stamp a hrick 107 mm. (0 in.) thick is made ayeiinst the 
back of th(' [irevious one, and at the .same time the whole hi'iipietti' 
rope is pushed forwar-d (J inch(;s. Tin* I'opi' eim'r;;iny^ from the mould 
is taken iij) hy a hand conveyoi- mounted on I'ollers. Ixa('h hriek adher- 
ing to one prepared after it can easily be detached by tin' aid ol a kniti* 
.at the contact surfaci' 

. In the twin-ro[)e press (luiiifitte has [irovidcd a hydiaulic com- 
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poiiMjiior II \{ ((i;^ 7!)) For the ;ic(i(»n of (•otii{)i ossioii At 

the hack hotli slaiiijis nid iii plinii^aas, whose (wo c\liii(lcis aic iin- 
iiiediatcly coiiiKM'tcd in tli(' couiniuincat ion tulx' a \cili(.d tul)i' is 
fitt(s], closed hy a piston II jirovidcd hclow' with an cloiiyatfsl yiiidc' 
rot] aial the lu'et'ssary hushi's. 

0///yo//. - A t -'2 i’(‘\ olut ions jx'i- ininidt' oF th(“ eiMiik shaft .i twin 
iiiaeliini' dclivtas td Iti'iipiet tes, (mcIi oF about t‘l k^ or a tot.il ot 
lot) tons in a (2 hour shift (Ilk") tons in 10 hoins) Wy (aiitniL; <'ll 
l)ri(|in‘ltes of douhk' length, laryn* hlotdvs of tw'iet' the weight can ht' 
prodiieiMl 

ddie llouiie/ presses art' tiist iiiyinsht'tl hv yreat sini[)lieit\ ami h\ 
th(‘ Fact that. tht'_\ can he applietl tt) \'('ry moist coals ()ii tins aeeoinit 
tht'y lliid a yootl tleal t)F ust', esptieially in llelyiiim a.iid tin* iioith ol 
hraiict' With tlit'in iinwMslit'tl oi w.islied coals almost wliolly inidiietl 



l‘'i( 7s 1’. mi ii' ' ' ‘ 1 n|>i ” ]ii ( w II h li\ (li.iulii Kil.e, ' Lilian ihIiimI sm i lun 

and usually etmt.unine S tt) IF pt'r cent wateoaie workt'tl up, hut a 
mueh hieln'i' .iilihtioii of pitch (S to !) per et'iit ) must ht' matlt' t Hlit'r 
disatKantaec's an' that yi'eatt'i' jttiws'r is letpiirt'tl tin' moultls nt'eii 
FreipH'iit reiU'W’al I'N't'ii aftt'i Four tt) six wet'ks' use with etataiii eo.ds , 
Furtliei', tin' hriipK'ttes art' smooth only t)n tour sidt's, ctirrt'spoinliny to 
tilt' walls of till' channt'l, hut tin' cut surFact'S .irt' moit' oi h'ss I'oiieh 
anil art' ticeasionally irrt';4ular. 

In t u'rmany, especially lllii'nish Westphalia, only Few'piesses of this 
systt'in have hi't'ii usetl (at tin' ( hiszstahl w'crk von hrit'iliieh Krujip, 
Msst'ii, tilt' Zt'cht'ii tA'an/iska Tit'Fhau, Ulankt'iihuryy anti Wit'seht'). and 
tln'si' wa'i'i' ahainlont'tl in tin' nint'tit's. Tin' hi-iijui'tti‘s prepareil hy 
tht'in dill not tint! much favour wdth the huyi'rs In order to hrin^ 
them into the market they must be ottered at d to S marks per 
tlonhh' loatl (10 tons') cht'aper than tin' ruHny^ markt't prict* of the 
products of the ('outlinhal presses 

2. Machines which produce the Compression by a Pair of Rolls 
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(Roll Presses) Egg-Roller Presses - Tli(‘s»> pivssivs uork on ilw' Imcs 

of a ! oil ciai^ht'i’ with two lioii/ont.il i oll«‘i ,s i oi.ii ini; in oppo'^itr < In t r 
tions I II ( lir Mil fact's of (.Ik* t w o rolU w Inch alinosl 1 oucli cmcIi t •! Iii i\ 
art' nuint'rous ctn'rt'^pttmlin^ half moulds t»f tlio shape of a llat ^I'lni 
t'lli])soi(l ai 1 anged m series ddif sold Isnpicltc mass is ctinN(‘\ct| (o 



the mouMs fittiii a distnhultir ariangt'd ovi'r Hit' middle of the press, 
and dm ing t In* slow lotation of the lolls is et)m[M<'Ssed to In itpiettes, 
somt'what resemhiing t'ggs in shajtt;. The [ut'ssun^ gradually ineieasiis 
(up t(j dO kg. per stj cm ) thu ing till' gradual (dosing up td the mt^uld. 
On further rotiition tht; hiiipieites fall out ol the moulds as the two 
rolls separate from eaidi other 

h'ig. 5 (p. <S) shows, undei Nos !) and 10. a )(*w, tig. 7 (p 11} 


Bo'tinez t*>\in-rf^pe press. 
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.shows a lar;^n‘r nunihcr of such la-ifjUcttcs of tlir siz(‘ of a lens- 
8ha[)(‘(l llalLfiied down to that of a pi^n^on’s Their 

ori^rin is clear!) indicated hy the rou^di (sl^n* rollin^^ seam — wddch 
projects from most of them. 

With iv i^cird to t he a})plication of thes<‘ himpK'tti's, s(‘e p !) and p. 12. 

'rh(‘ moulds aic situatcsl in tlie nuiew'ahli' liard cast-ii'on or steel 
ja(d<et oi tin* lolls They ari* (*\pos(‘d to considerahh' ws'ar, and sutler 
e.sp(‘(*ially Ix'causo it not infn*(pientiy happens that tin* finished 
h?'i(jU('ttes adlien* to tin* moulds, and on the fuither rotation of tie* 
rolls a^ain ariiN’t* at tin* compu'ssion zom* with fri'sh mat(‘rial, w hich 
natuiall)' leads to inti'rruptions in tin* workini^^ 

To lac,ilil ai(‘- tin* loosi-nini; of (Ik* “ ’ w'aim wati'C is cireulatt'd 

in tin* intei'ior of tin* rolls at the heninnini,^ of the o[)(‘rati()n and aftc'r- 
wards j'('|)!aced hy cold water ddiis, hows'ver, does not always have 
th(i desiled (‘tiect 

Usually the e<fes fall lirst on to a. smooth slidi', wlamci' hy rollin^^ or 
slidill;^^ or hy the aid of a hand conveyor, the\' ai’(.* led to tin* railway 
wa^yons or other loading ai’rane^aiu'iits (sacks for o\t‘rs(‘a tiansport, 
S(M> p 10) 

Since durini;' tin' i ('volution ol tlu' rolls aeainst (‘ueh otlu'r the 
whol(' of tli(' hri(pi('(t(' mat('rial supjdii'd cannot- Ix' forced into and 
compri'ssi'd in the moulds, t I k'IX' is consid('rahl(' wastt', wdiich is inci‘eas('(l 
hy th(' material h'ft adlu'i'ini; to tin* moulds and tin* hiiipiettes hroko'n 
a,nd crusli('d hv r(‘p('att'd compK'ssion d'his total wasti* usually 
amounts to Ix't W('en t and 10 p('r ci'nt , accoidin^ to the art anitonu'iits 
and th(' ruline stah' of tlu' rolls, c'tc. It is usuall\’ leturned to the 
disti'ihutor 

Th(' lirst ('yLt-hri(jU('tt(‘ pri'ss list'd wois that of Taiist'au , it was put 
into 

manulacturini^'’ opt'ration towards the end of the ’s('\ enti('s in tlu^ 
hritpK'ttt; factor)' ori^mnistal liy him at Port Ixichmond in North 
Amt'i'ica. On the contini'iit of Kuropt' the similarly constructed 
machint's oi Pouipii'inhi'i'i^r, Zimmermann N" llanri'z, Schuchti'ianann 
k' Ki t'iiK'r, and otlu'rs havi' hi'en pi-eferred. In ( rermany only the 
tw'o latter .systems havt' been introduced. 

FaJ(J-R() 11 P refuses o/ Fclnichlermau)) (f: Krnnev (ti^cs. 81 and 82). 
— Tht' distrihutor V, litted wdth a stirring shaft and win^^s, causes the^ 
biTpiette mass to fall throui,di two radial openinits in the bottom and 
the corn's] )ondin)t hopper L hetw’een the tw'o mould rolls /’/j, which 
rotate in opjiosite directions on the shafts w n\. 

This is ('flectt'd by the wddi', ])owerful Lmar-wheels Z, which are 



PRU^isiNo/ . I8'f 

k(‘y<'(l oil to tli(‘ of th«‘ ^IimTIs mihI wKli oncli otlu'r 

exactly It is only in*c(*ssaiv IIk'O'I’oic to i!ri\c one sliaK iiom iIk^ 



V 







it;' V' ‘:l!l ^ i 

8], — Scliui liti'rni.'inii k Kiciix-m’s loll Lunf^itudmul ^(•ct)ojl uiiii jilaji. 

belt pulley .S' by means of a spur-wheel As a lesnlt of the break in 
the centre to admit the ^ear-whe(*l Z, (*aeti roll is in two [larts, / e made 
up of two separated etpial-sizi-d rolls. Tlieir surfaces are utilised for 
the compressions as much as possible in that the moulds arc iirran^^cd 
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in lioi'izoiital, altaiTiaf*; srri('s an'ani^n*(l close' to and above one aiiotlicr 
Tin* Inni^dtudirial axes of llu' moulds are* situate'd in tlie dirodioii of 
rotation The individual liori/onlal s('ri<‘s ha-w alternately lour 

moulds ni (‘(|ual size, ami (Jirco such moulds in th(‘ middle and two 
hall’-sizcd moulils at th(^ side's ( 'onscejUe-nt ly, the* yaii ot‘ lolls alwa\s 
compre'ss and ih'live'i* ('iyht whole*, eer six whole* aiul four hall’, 
bri(|U(‘tt('s at a time*. 

Z I III in(‘ r iiKi II It (f* lift lire: lioll /h'ess' (lie K\), The* (‘L(y-ioll 


V 

J '1 

I ,! ^ ■! 

' V 

'{ i ^ h ■ e .1 



l'’i(. 8j —Sell :clite‘iiiiaiiii Kn iiiri t'_i:L;-inIl Snl, \ e w 

pre'ss (Uouh't pre'ss) of Zimme'rmann vV Haiiie*/,' Montci*amsui -Samhi e*, 
('xhihits a ditlcri'iit lormation of the' roll surface', hut is otherwise' of 
(juitc similar construction A horizontal se'iie's of thie'e* laiyn' moulds 
alte'rnate's with a serie's consist inyMif two larym inner ami two small 
oute'i* moulds , the* laryn- moulds have' the'ir main axe's paralh'l to the' 
shaft, while theise' of the* small meiulels arc at riyiit anyle*s te) the' shaft. 
At e'ach compre'ssion tln're'fore'' six lar^^e' eir four laryn' am] four small 
hriepie'tte'S arc eihtaiiU'el alte'rnatedy. 

EijlJ- or lioU-RoU Prr<ries in North A incro'o. \i first the' Itclydan 
presses of lioisean ami eTliors were', applied, but very sheertly the' eon- 
* Sainmdu'nkf’f vol, ix. ]•. G30, tig, 3u(), 





[70‘9 ^rm.), lor hriqneitos from 8ofi coal and li^rniic a weight of 3 oz. 
(85 ^rms ) is most dcsiied. Tin* mould cylindm-s are reiiewahh', and 
about two hours is takcui up in cluin^n'n^r timin. 

Tlu' Tr-aylor Kii^niu'erinw- (j). of Xew Voiic has is'ccntly built a 
]\lash(‘k pivss foi- K. n Arnold, Whsst 47th Sti'c'ct, N(‘W \h)ik^ the output 
of which . 11110111118 to approximately 14 tons jxu* hour, hut on account 
of s[)('cial local circumstanc,es it can only be used up to about 10 tons 
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LOADING AND STORAGE OF BRIQUETTES. 
POWER EQUIPMENT AND MANAGEMENT OF 
BRIQUETTE FACTORIES. 

A. LOADING OF BRIQUETTES. 

Till': (MUi\ of Ww coinpir^scd and diM-|iaiL;rd l»i ii|ii(‘l I ( s rioni 
tlui j)iv.ss(‘s |() (In' lailway waii^oiis, r(c is rilcclcd i)\ nic.ins ( »!' hands 
,ind clmti's 

In tin* casi* ol ScliiKddn niann Km'Iik'I’ s ( onllinlial pics.scs [ho^ ^ 
(lucinL^ the ()i‘dinai \ hi i(|Ur( ((*s, | hrsc' ah* ; 4 ('n(aall\’ ai latnn'd as 

follows Tin* rndlrss ( I ansj)(>r( l)and, w liidi is s('|, ni mol ion h\' a hc\( | 
(Irivt* and t w o rolh'is oi' ahoni oOO mm diaim-h i cnnsisls of a iid work 
of wiro llV) mm hroad and o mdrcs loni; sirt'ichcd in a lioii/ontal 
plane hy three upper and two lower mllers 'I'lir hrnpiellrs are led (o 
the hand hy a, sh('t*t-iron (diiih* .is (hey are pushed oul of I la* ( 'oullinhal 
pK'ss one alti'r tin* other, so that thrir lon^ ;i\cs hh* in th.d of (he hand 
(s('(‘ (S7, ]» Ihd). d'his coiueyoi eairh'S (he hriijiieltis <i\(‘i the 

loading; st.im* ol tin* hii(|Uelt<' factory (o (he lower chute, down wdiich 
they sli(h' into the lailwa}' way^mnis 

lioth cliutes aia* inclined at about ha dow n to I Ik* lowa-r (‘iid, wdiich 
is In'iit upwairds wdth a. radius of IdOO mm. in onha- lo corn spondinydy 
diminish the V(*locity of tin* slidin;; la i(pi<-tles hid'on* they are t.aken 
from th(! mouth of the chute hy the loaders who st;ind in tin*. wai;;^mns. 
The 1 owa*!* ciiute is liuilt up of .seweial [larls The front part hanyes on 
two chairs, the upper part, at the roof of tin; loadin^^ ^ta^n*, is l(‘d over 
two rollers, and the hack overhan^dn;^^ ed;^m is loaded hy vvei^dits to 
balance the wu'i^ht of the chute. In this way the chuti; can easily he 
raised or low’cred according to reipiirements 

The wdre-nettin^^ hands intended for c(ai\<‘yino’ larger hriipu'tti's, 
each of 5 kg weight and above (up to about 1 I kg ), are corn'spond- 
;^ingly broader, particularly when four or still more blocks an; produced 

ISfi 
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and V(‘i(‘(l at onr coinjjr'i'ssid!! 1)V inrans of too;ij;l(‘-joint ])r(‘ssos. 
riia saiiK' a|)[»lit‘^ (o tlu' sinmIlaiK'ous production of a lar^n' number of 



lot,. 8 t. — Ti.iiispoi t Ivuid |i»i l.ii 1)1 tf'i lioni a jne-^s with scMiiini^ .11 lit 

small blocks liy nutans of a n‘\ ol\ tu-, but more ptirtieularly by to;4yle- 
joiut. picsscs bor till* latter, conveyor btindN up to about I ’2b() mm. 
in breadth lind ap})lic:ition (So). 

biy. .S4 shows a btiud eouveyor in front ot a lar^m Tinder press 






BRIQ^ltfts'ANd 

^jvliioh piislios oil' to it filin’ l;u’i;i’ l)ri(|uctt(‘s in a cniss KrricH after 
every eoiiijfrcs.sioii. 'I'Ik; band is set in motion by nit'ans of a (Jail 
clnuii and tootlu'd wIhm'Is fi-tmi tlu* main shaft of tin* pi't'ss At 
the ri^ht is a. s(*ra|)(‘r ai'rann’(‘?nent \\i(h iiKfvabh' cross bars, to 
which art* lastcm'd stiff s(juar<‘ ItNit-lua- discs whost' lowci* t'd^n-s clt'aii 
away iJn* outstanding ed;((‘.s ami other wast(' from tht* l)ii(|ii(‘ttes 
tra\'ellin^^ ht'low' Tin* h'atlu'r discs soon ymt their cdi;(*s (uincd nj) 
and th(‘n act badly, tht'y nnist therefore be tinned or H'cut \ei*y 
oftmi. Ih'ohably sh(*(‘t-metal discs or wire lirnsln's would act much 
more eliicicntly. 

During'' their motion on ih(‘ (i‘ansj)oi-t bands, the hi if|U('it('s, which 
an* d<*li\’ert‘(l more or h-ss hot, cool dow n somew hat This is <^1 (‘atl\ to 
b(' <l('sir(‘d, sincf* the blocks only attain the necessar\' strength and 
I'iy^iihty b\ eooliiiiT wln'ii the bond haidt'iis tor this pin post* tin* cool 
seasons ar<' naturallv niori* fa\oni*abk‘ than. i hot- summer Tin* Xf'W 
flerstyy 111 i(pj(‘ttnii^^ t 'o , llrookl\n, Nh'w \h)i-k,' use* for tlu* cooljii^ of 
lu'aT'd brifpiet tes tJire<' sb'i*! plat(*-con\ (‘yors ariaiii^ed under (‘ach 
other and tra\ellino in opposite* dn-(*e(ions, and on which the* bri(pi(‘tt('s 
traA(*l a total distanei* ol TfOt feet (about KiS m(*tr('s) bf*l()ie thf*\' ai‘(' 
shoti into (Ik* stoiay;(‘ bins or load<*d into the' way^ons 

Since* the' larm* briepiette's must be care'd for as mu(*h as [leissibh' 
during iefadiiiy^, tlu'y .‘ire* cai'e'tully stacke'el eaie' by efiie* against ami iK'Kt 
to e'ach eithe'r in i-ank and file* in the* railway wayoefiis (se'e* Plate* 11 ). 
Acceireliny; as larym blen'ks in simdl nundH'r, ea* a lariM'i* nunil)e*r of 
smalle'i* blocks are* prejKired, thi-(*e' eii* feun* atte'uelaiits (usually ye)uno 
we)rke*rs le)adin<r boys) are* le'epnre'd tei re'iiios e* and sta(*k' the* briepu't t(*s t 
])re)elucod by eaie pi*ess, 1 low'e.*\ e*r, small cubical anel e;^^ hi'iepif‘tt(*s do 
not reepiii’e* this. The'V an* allow(*d te) slide* e]ir(*ctl\ into the* wa^^^^nais, 
shijfs, e'te , Irom the band ce)nve*ye)rs e>\e*j' di\iile*el le)aelni;^M*hute*s, ;is 
w'ill be* se*e'n Ireim ti^^s. 85 ami Sb. Tim loaele*r has eenly tee take* care 
that the^ w\‘i<(i^on is tilleel unifeirmly and is [)ushe*e] loi'warel in accord- 
ance* with this e)l)je*e*t In addition, hef has te> e-tlect the* raisin^^ .'ind 
le)wa'rin<; of tlu* (*hute*. 

The waii^i^on on the extre*me rioht of iiy. 80 is epnte fully leiaded o 
with cuhieail briepiettes, and lias })ee*n pushed .aside. 

With re"L,mrel to the loading of briepictte*s in sacks feir oversea 
transpoi’t, enou^di has already liemn aaiel. 

We'i^liini^ the loaded waii^nons is meist conv(‘niently effected at the 
loaeling stage during the loading liy nu'ans of an auteanatic arrangement 

’ Ih-woiithbj Bulktin of (he Ainencan Inst, of Mining Engimers, 1907, p. 796. 
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which i.s arranged on (h(‘ loadini^ liii(‘ in iVont of cncli fonv('\oi Am 
soon as llu‘ scale indicates llic ncccssarv weight, loading is C('ast'd In 



this way time and expense, are saved ])y ohviaiin;; the use ol otlna 
atTangeiiH'nis for tin* purpose of wei^hin^ and lor possil)]c unloading 
^/excess or loadini' up too small fpiantities of hri({uettcs. 


Bnkett 
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B. STORAGE OF BRIQUETTES. 

lu (*;is(‘S of ,ui ii]sijliici«‘rit sale for l)n(|u*‘ttcs (tr a dt'lieieney in tlie 
niiTiilxT ol \vaL,''^n)ns, it In'cnines necessary lo ston^ })ri(|U(.‘lt(‘s so as ik » t 
to intei lVn' with tla' running of the l)r-i((uett(‘ factory Storai^t' is not; 
i ;0 1k‘ dcsiiffl e\c(‘j)t in the cast' wlit'O il is lu-ccssarv to t.'lfeci a^ ceitain 
amount of aflt'r dr \ in^^ 1)\ ('vapoi'ation of watci from hr Kiuettt's pi otluct'd 
from moist umitit'd coal, irecausc it int lotliict's sjx'cial stoi a^f costs since 
the IjiKpudles must !)(' t I'ansporteti to the store, and, with the exci'ption 
of (‘m^ and cuhicat hr iipiettes, ha\ t‘ to ht' stackt'd h\ li.intl in r't'ynilai' 
htaips or- rows ddt' ('Xpt'iist's of loadiiii; tht'rt'foi't' .irt* (‘xli’t'inel y hiyh 
In adtlition t lit' hrmpK'ttt'S al w ays sutler and losotht'ii oood appcai'ance 
riioi’t' or less, uiiiler- 1 he car rw iny^ to and fr-o anti stor iny hy Hit' craimhliny 
of shai’p etlyes 

With (heol>|ect ol kt't'piny tin' costs tti stormy .inti loading as low’ 
as possible and tti pi-t'\t'nf tlt'prt'cial am in \alue, it is r-t't'omnit'ntled 
t.hat Hit' convt'yanct' of fi’t'shly piesst'tl hr itpit'Ht's to tht' stole which 
should t)h\iously havt' as fa\ourabl(' a situation as possibh', as w’l'll as 
tilt' subst'tpient cai'ia.iyt' of tin' blttcks from Hit' store to tin' railway 
wa-myons, is bi'st t'lleclt'il by ban<l convt'yois similar to tin' loading 
bands alit'atly desciibt'd 

Tins is car i ieil out. in i putt' a rt'li<iblt' man lit 'i at tin' ( diickaiil shaft, 
of tht' Hr t'iht'ri’lich \’on luiiykt'i- Stt'inkohii'n'N\ t'l kt' in I’tttschappi 1, 
Sa\t)n\, lor t'\arii[)lt' \ banti con\t'\()t rutininy t.hi' wlmh' Iciiyth ol 
Hie loatbny track takt'S -when Ittatliny into wayyoiis caniiol laist' 
place ininn'tliati'l_\ tht' brmpit'ttt's cominy frtmi (in' press anil cairii's 
tbt'iii partly to a liyht I'tiofetl storayt' jil.iet' situatetl cittst' to tin' iacttu’y, 
anti a st'couti bainl con\i'yt)i wdiich strt'tcln's across Hit' w holt*, plat't' at. 
I’iyht anylt's to tht' lii'st (*oii\ ('ytii- Doth t'lids of tht' lianit' ii'st tin 
I'ails by nit'ans trf small wdit't'ls vt'iy much in the mannt'r of a tiaNelbny 
ci'ain', and by this mt'aiis it can bt' mo\('d backw ards anti forwai'dsas 
I't'ipiiit'ii. In this way tin' britjuettc'S can 1 k' con\e\’eil nit'chanically 
exactly to tin' sptd whei’t' they havt' to bt' sltiretl in rtiws pai'allel tt) the 
t‘on\eyt)i’ llt'i't' tilt'}' ai't' taken fi-tmr tht' banti by hantl and laiil dtiwui 
If later tht'}' shtaild ha\t' tt) be loatled tin Hit* railway, the hiatliny is 
t'Ht'ctt'tl by tht' .saint' banti ctrnvt'Vtrrs, wdiich au' then causetl tt) I'un in 
tin' o[)po.site tlirection. The bands art' tli'i\ t'li t'lectrieally. Tht' w ht)le 
ari'aiiyt'int'nt has provt'tl vt'iy t'thcient. 
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C. POWER EQUIPMENT, OPERATION, AND MANAGEMENT 
OF BRIQUETTE FACTORIES. 

Till' [)()\V(‘r (‘(|iiijinn‘ni of a ltn(|Ui‘tU‘ woi at (acht'd to (In' sri 
or wasliiii^ plant of a colliri'x is ohtaincfl fioin (In' oidiiiary Ixnln 
j)laiit, ('t(*. or tiu' contra! cicctiic st.dion, accoidinc as (lie plant is 
di i\ cii 1 »\' steam (‘iiyincs ( >r elect i le in»>toi s In lecent (lines tlii* latter 
iiK'tliod finds iiK'U'asiim application on tlie well known teclinical and 
econoinlc i^ionnds It Is also Ik'iiii; applii'd in oldei lactones |\e 
nioti'ly situated lanpietle wmks reipiiie at the most a spcci.d small 
steam-hoilei plant, d tlnw’ cannot possibly he connected to a ceiitial 
electi ic stat ion 

Till' power lin'd and attend. nice in hi npiette facloi les \ai les aceoid 
ine- 1.0 t heir si/(' and const met lonal an .inyenieiit he( w ecu <•< imp.i i .it i \ el_\ 
W'id(' limits. In the following s(‘ctions “('omplete t'oal rini|iie(te 
W'orks, ’ ‘'The hiciiiiomy of ( \».ahlh i<pietl in;^ .ind't'oal I !n(|iiel I ine 
Statistas,’ iiiiiiieioiis accounts ol the powei cipiipuH'iit, dininy, and 
attend, nice of a niimher ol hrnpietle lactones, paitl\ ilhisti.itnl are 
l(i\en and will iheidoic he oniilted lime 
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COMPLETE COAL-BRIQUETTE FACTORIES. 
MINE POLICE REGULATIONS. 

A. COMPLETE COAL-BRIQUETTE FACTORIES. 

In Ui(‘ lolldwini;' ;i iiuiiilx'r of si'li'ctc*] small and lai“^(“, mostly 

and tlu' latcsl, l»ri<jm'tt(‘ ractniins, with more' oi- h'ss didenmt 
(M|ni[)nitmt, arc dt'scrilxal and n\[)laimMl by illustrations 

I. Small l)ri(|U('( lino’ ])lant with li(‘atin<^M)V(‘n, st(‘am kmxadi'i’s, and 
a ( oidlinlial [)rcss 

As \'a,ry clearly shown by (io. S7, tin' mixture ot coal and pitch is 
convi'yi'd by im'ans of an t'h'valor a,nd a. woi in conveyoi’ fiom a pit 
to t lu' (‘(‘nti'a! chiiro'ino* oj)enino of th(‘ Inadino ovim, wlau’e it is heat('(i, 
driisl, and eai ril'd to llu' steam km'ador by nu'ans ot a second worm 
convi'yor, to ivach ultimaii'l}’ (In' disi rabiitino box and (aiullinhal press 
by way ol the lowm’ opeiiino in thi' kni'adi'ix The (inishi'd, compressed, . 
and discharo('d briipK'ttes slidi* on to a band loader, wliich conveys 
them to the' railway waoiron. 

II. fh’iipiette tactoi’y willi steam superlieater, lai’^m steam kneadi'r, 
and two (\)uHinlial pix'sscs (Selnicldi'rmann Jxri'mi'r system). 

Tlie ai’rano’enient of tlie factory is olivious from fio\s. (SS and (SI), and- 
the ('Xplanation oi\en on p 105. 

III. Coal separator, washino’ [ilant, and bii(|Uetle factory with 
thri'c lu'atino ovens and cioht Couiiiidial presses at the Zeche Ila^mnheck 
of th(' Mulheinu'r l>oro’werksvereins (Idate L). 

The plant ])uilt by Scliuchh'rinann k Kremer, Dortmund, in 1904, 
for a daily output of SOO tons of coal, is housed in four spi'cial buildings, 
which, however, form a coliesive, thon^di lengthy unit, and is equipped ■ 
in accordance xvith the following requirements 

1. It shall produce pieces of coal of 80 mm. and upwards, wliich - 
will 1 h' loadi'd directly into waggons with the addition of mixed coal, 

2. 'The nuts of from 4 to SO mm. must be washed, and the pjec.^ i 
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from 10 to 1 8 min. sorti'd into and loadrd in four ^o-ades, \vld](‘ the ^o'ains 
of 4 to 10 nmi. ar(‘ to he adilcd to tin' dry-aiovcd small coal for l»rii(i]i't- 
tin^^ |)ur|)os(;s A(‘(‘()nlini 4 !y. the opm’ation is arrani^cd as follows — 



(o) St'j)<n'(ifi(^iL — ddu' raw coal coming from the shaft at tin' I’iyht 
1)}' im'ans of a chain-way is thrown on to the si('ves and 1) hy the 
ti[)pl(‘rs A and H (hi tlu' sieve C the coal is sorted into the grades 
0 to SO mm. and above SO mm. The lirst ^n-adi' (0 to SO mm.) falls into 


.iiai 



COMPLETE COAL-BUU,)nKTI'E EArroHI KS. 


the pit M, \v]nl(' t hr jtit'ccs (SO mni npw aids) ;iiv r(»ii\ ('\ ( d (o 

(li(' pi<-kiiii^^ band V. Tlir Mi‘\r I) scp.indfs (hr coal ml i > ^ | , i,.; , „n 

0 to 'id II mi. and id iimi iipwaids llolh oiadi"^, lio\\i'\ri\ aic roii\('\'cd 
to lli(‘ [lirkiiii,^ hand \' to hr addr<l lo (hr pirrrs of coal hrfoii' loading,' 
ddit' ,sr[)aiation ol ( lu* roa! on (Ik' cir\ r |)has ( lir oh|frt , liod ofron- 
\ r\ iiii^MluMinsI (d 0 to id mill lo tin* I'and I’’ and ol raimiiii^ 1 hr coals 

01 io nmi. and npuaids to lall on i( in oidrr (o allow (d a coiiNriiicnt 
(draranrr ot th(‘S(' c'oals liom (hr niinr 

d'hr pi('r(‘S of coal fioiii the siiwr, mi\rd with IIk' iiiatriial from 
the sir\r |). ai(‘ ron\(Ted (o (hr loadiim hand (J, and finm this diir(dlv 
to the laihvay way^yaais aflt'r [acMoim puking on (hr hand V 'I'lir 



Fk;. S'.) — TIh' o'liiK lui.jiii III' I K (ill \ . SmIi.^ii Si ,i!( ] 'inf) 


shah' [a(d^cd out is lilird into iniiK' haiiows h\ iiiraiis ol a hinyn'd 
(*ianr II and ivtiiiiird to thr shaft hy (Ic' ( ham-w'av 

(/)) /Vo;//. — ddir main supply’ (dr\a(or d Idls (Ik' roal, 

wdiiidi has to lie suhj(‘rtrd to fuitlu'r tiralinrid, from (hr s(oiv pi( 1] on 
to the sit'vr K in thrwashriy, d'his sewi- srpaiatrs (hr liia‘ co;d of 
0 to 4 mm Irom that ol 4 to SO mm Th<‘ formrt falls on (hr. irmo\'^ 
iiiy^ sho\(d \j, wdiih' thr lattrr jiasst s on to (hr ,si(*\'c wlmdi srparadrs 
it into liv(' yoadrs, Alony^ with water, (hrsr llow' (o tin' srtdini^ 
maidiiiirs to IS''', ol whieh N' to N‘ stavs' to wash (Ik* first four 
yo-adrs, whihiNdand X" deal with thr washiny^ of (hr fifth yradt'. 4’hr 
washed coals of nuts 1 to 4 flow toyrthrr with wafer (o a. yiadmy sieve 
0 in Older to srparati' them into the. tour (dassrs ol nids whi(di air 
rrfpiired in eommrrce. 4'hr ditfricnt classes of nuts are con\ry('d ft'om 
till' poekids hrlow^ the sievt's to wiiidmy idiutrs wi(h (hr yrratrst 
])ossihlr care. Xuts I and i, howawcr, lia\ r pic\ioiisly (o pass o\er the 
piekiiiy table P or P', wdiere the coals are suhjrctrd to a final hand-piidxiny. 
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Till' nuts pass fiom lln- {HH-kr(s to tin* railwa)' \\a^^lj;ons ])y 

ificlni<‘(| cliuti's, Iia\r fo pas-^ on (licii way o\ci dose snwcs, on 
wliicli tli(')' air spiinklcfl until I'lcsli u’atcr. 

The \o 9 uasln'9 nuts oF 4 to 10 nnn Ilou' alonyuilli uatn-on 
io Fla* s\\itii;iny yiittcr t^), ulidr t hey a i-c di ainail and caiia'd lo lla 
i’aino\al slaad 1;, ali’rady niciitioncd Tit^^ctlici with lla* dr\ sawed 
line coal lla'y ai'i* than da!i\e|-('d aitliai* to tlia sloraya ho\(‘s I’oi iiii- 
inadiala loadmy liy tail or to tin* hand conxi'Vor n. so tlaii iliay can ha 
snppla‘d (o lla* stoiay** lou'ais T oF tla* hii(pn*ttiny plant, dda* uatai 
ninniny a\\a_\ lioni tla* diaininy sla\ rs and tla* su inyiiiy yiitlai llo\\s 
into lla* diaiii (1 Foi alai iliaat ion. Tla* slinias uhali satth* diit aia 
lilli'd to Ilia hoppal W' hy t la* al(‘ \ .itoi \’ tilted u It ll p('l Foiatad hliakt'ts 
hVoiii tla* lioppia* tla* mud is dtawn oil into uayyoiis and dali\aiid h 
Flia hollci diollsa 'I'lia claar uatai la l<dsa(l Flom tla* sump to the 
wasliai') hy a mtaiy pump Tla* yanyiia uasli(*d out tia\al.s 1)_\ u a)’ 

oF tJia (‘l(*\atoi \ to tha hoppm \\ Fi om uliiali it is di.iun oil inla 

trucks and I at III iK'd to I la* shall W’atai* used Foi spi ink !i iiy I la* nuts 

llou's into a small aonihna*d sump and is liFt(*d to I ha salt lino sump (' 

hy the rotaia pump / 

(a) /)/*/p//d/a /'ha/ory ’ --Tla* coal For hi i(jm*t t lily isdiawn From tla* 
towers T .1)1(1 sar.ipad on to tla* hand h ly means oF tla* lot.iliny tahle 
((. Tla* h.nal aon\'ays it to tha (*le\.doi’ a, which a.iriias it, (o (la* 
hopp(*i (/, Fiom uhi(*h it is di.iun olF hy tha ia\o!\iim tahle (' ,ind 
si-rapad oil’ into the mixiim u oi m /. 

hitch IS hiokati in tla* stoia* hi (*;d^(*r //. Falls on to the (*le\aloi h 
which lilts it to t la* disinteyi atoi’ /, u la*i(* il is eKmiid to dust Tla* 
oroiind pitch Falls into tla* hopp(*r L From uliiah tla* (piantit\ teipiih d 
as addition is dn.un otF into tla* uoini mi\(*r hy iiiaans oF tla* 
ri'\ol\'iny t.ihle / ddu* mixer winds tla* coal-jutah mixlina* to the 
ala\atoi ///, u ha'll lilts il into tla* hopp(*r n 

hy iiiaaiis oF tla* r(*\ol\ino distiihiitiny dis(* //. situat(*d undai lla* 
hoppai, till* hii(pH*ttiny m.itarial is distiihutad to tla* this*!* la*.itnm 
oM'iis o' to o' in such a way that o' is sup[)had dn eatl}', u hih* o" and 
o' an* suppla*d From tla* hand aonvi*}'!)!’ p. 

In tha haatiny o\(*n tla* mat(*i‘ial is warmed sutru‘!antly to diy the 
mixtun* aia! !*irt'at tla* Fusion oF tha pitch. The mat!*ri;d than tr,i\!*ls 
From tla* o\i*n in Fla* aiyht worm coiuiyors y' to to tla* kia*a(h*is oi 

’ Tlu* «(i|)|)l\ ami inixiny jd.iiil el t hn hraiUcUi* l.a teyx , .n well ,'n tie* dol i ilmt mn 
of tla* la Kiia'thii^r in. lUa i.il, aie fully illtnti.ilc!! .'iiai e\]>laiia*<l luSettiau \ .ilaoc hy 
tigs. '22 ami JS 
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pli'ssrs ,tn<l (lie (\Vi» |('l !nMt nil; n\clls n’ .llld I Mr 1 1 slljipK' 

two J)lcss(s, while tlir (‘(iltle o\t‘ll Itsfll sii])j)li,'s i'olll pli ss.-, ilr|(' 
till- iii.ili'i i.il IS comiiri'sse) 1 into hi lijU' 1 1 < s (it IvO' weii^ht winch ;ii(‘ 

(Ml 1 1( '1 Iw the I'olll h;ni(K to n' and In.idi d dii ('cl l_\ on the i ail 

111 ,111 oidinai\ lull da\ ’s woihni'_; the total oiitjait of the I'lLtht 

j)ie^se,s Is a h( lilt dllO Ions ol’ti 111 shod hi i(|ii('l t < s 

The woiiil (‘on\(‘M)l / with th(‘ el.watol S(r\es h>r (Ik' possible 
sii j>p! \ ol st 1 anm* coa Is which an* c.ii i n d to the \\ oi k s h_\ i a 1 1 

Tlh' aii\ih,ii \ (on\('\(M c m t ho pit oh (oll.ii a' eone s i iit o ii -o w lion 

( h(' jn iiw ipal eon\ o\ Ol is daniai^cd I'ho .jia(( iindoi th< loaihic^ shi^o 
is used as a pitch stdi o 

(d) /ho//e/ The '^epaialoi is dii\(ai I lo( 1 1 K a 1 1 \ , wink llit‘ le 
iiiaiiidoi of the installation is dii\on h\ two (‘olhiian twin stoaiii 
eiM'iie'- siiiialid 111 a ( onniion shop hclniid tin sluiajo lowusTand 
the iiiiMiM jilani M.ielniio '/ (o\ liiidoi doll nnn (haiiMl«i h\ likO 

linn stioke // IlMi, ahoiil lk(l 1 1 I' ) dii \ < s ( in waslnn:.l^ pla n ( , w li 1 1 (‘ 
niaclniio / (i\hiidoi lo(l nnii (liainotta h\ MOO nun shuko n luO, 
^ihuiit ddO II 1') diiMs iln hinpntlo l.ntoiy l’*oth einniies ohtaiii 
lIioii s(( am lioin a ( oiiinioii hmloi jikiiit 

l\ hinpatte lao|(ii\ with a sii p. i In .i ( oi and ,i ie\ol\ei pOMS 
( \ ( adoii lams.) S\^tMii ot t ho In .i iinsi h w < njp 'ch I I a in i )V oi sclicil 
Ma 1 linn III, ihiikoii Akt (hs,Alh‘lda d laiin 

Without fuithm ( \ pkoiat mil. t he a i I a ie_a iiioiit ol this sni. ill facloiy 
is e\ idiuil lioin Ims !M) and !>l and Iln Ilow di.mi.ini on p dOO. 
Aiiioni; <)(hoi‘ llniiLts, tlio plan shows how tin- hiupiotle hiclop\ (an h(‘ 
suil,il)l\ extoiidod h\ the (Kitioii ((f a s. cond po ss and hoilei in 
( Ol o yioiidiim out huildinys and the output, ol ah(ni( o h ais hiupiol lo.s 
[xa lioiii’ doiihkal 

\’ In upiotto i'.ictoi y w it li sham talT di nn s, siipm In aO r, and (wvo 
I (w ol\ el ]n ( -s. s ( \ eadoim I hi ss( toi a total houi ly out put ol 10 tons. 

The hinpiette l’aclor\ hiiill h\’ (In Z<n(/er hmei noes/ei oi und 
.Maselinionhaii A k t lon-^eselKelia I ( lor the I'doilnnil \ lhiiyk(‘i Slein- 
koliloiiw ei ko /u Ihiiyk (hn'^doii royion), ainl put into opi 1,1(1011 in 
I hod, is illiist I .‘i(( d hy ITite II, liys. Md and Md and the liow diayi am 
( j) dOd ) Tho ,0 I aiiyi niont .ainl niot Inal ol w 01 k 1 ny m as 1 ol low s - - 
Th(‘ \saslnd lino coal ( hif uniinoiis ) hdow d nnn yiaiii rtoiii (lie 
iieiyhhoui illy 1 lailiii w .islniiy plan!, is c()n\ om-d to t In co,i 1 si 01 e Jiy, hd, 
aho\(“ tho sloam di \ iny t.ihle |) h\' a ll.iiiiii dmuniny hand In (In* 
di \ ol it pass. o \ ol ( lo\ (ai ( .ihifs ho.it ( (1 h\ tin o\!i,i iiO s( o.i ni 1 1 0111 the 
(aiyiiKs, is nio\o(i spnally hv tin* slnmas altf imitoly lioin tho oulsido 
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inUQUETTES AND EKK^UETTJNG, 


and ilic (list l worm S.^ to tli(‘ sk'am knc.-ulcr of tli(] two r(‘\((lvm‘ 

pr(‘ss(.‘.s ( \"(‘a(loii-nuss(‘), wlu'n* it is tlioiou^^dil y l<n(‘ad(‘(l and suhjcctiMl 
to tin; actitjii ot supm laaiiLal slcjaiii atalxjut 200 ' C. Al‘t('r coiiiprc'sslon 
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l.ltiDo lllf (dUl 1 C 1 H(/\(( 1 . 


To\N« I Woilil ( ()I 1 \C\ 0 I t 


Pitcli HI Imi.iis. J)( lui I)' woim /. 

I I 

I’lldi mill h I 
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^ ' 1 ' 1 i()m'l Lt'3 


Ikimi coii\ cyur 


1 

Eailw i) wa[.' 0 ':iis I/, 


" Flow (li.ioiam ’ ot binjimtle l.n tor} (lios 90 ami 91 } 


the linislu't] hriiiiictti's ai’e convi'yi'd to (Ik^ wa^mins by :i hand 
C()ijV('yor The inaehim'ry is drivmi hy a siiiydi'-eylindm- sti'ani-enyiiu' 
of (10 11 . 1 ’. 

Output — Kaeh of thi‘ (wo ])res.s(\s whieh can Ix' oj)erated sininl- 
taneoush, has an hourly output ot about o tons '^1 h(' laiyn* presa 
delivers at ('ach stroke six l)ri(|uett(‘s of 'i kyn for doimsstic purpost's. 
The sinalh'r pn'ss (hTvt'rs at each stroke, four hiTpuTtes of 1 kye lor 
consumption in locomotives. 
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‘K)!] 

With a I*! (hIiicI loll of ahoiil liMiOO tons of hri(|iii'(l('s pci ;uiiniiii, 
( lie cost. s ( i| tii.iiiiif.H t 111 c a I noil III too to h Ilia I ks pel ton ,ic( omIiiil; to 
till' pi u‘t's of pitch 'Mils iiirhidcs (he cost of loading;, the icla(i\ily 

I’ltcli in luiiips 

1 

Pilch (1 i. h( t P. 

Pill )i wo 111 I i>ii\ ( \ (ir 

1 

W < ii Ml ml I 

.[ 

Ih ii|iii dm" III id imI 

j. 

1 )'M ii ! , ■ I ii 1 < ; 


St" nil Ii "III l"'ili I 

dh (M . 1,1 .iC I 

I I 

P., lhV"!oip ijh, 

I’ll Ill'll di I n li 1)1 Pi I'jin d( I ,Li Ii of 

.K" lip: 

Ti om'li ( on \ ( \ or, 'I'l mi "li l')Ii \ i yor. 

/ 

p.lll'l ("III - \ of. 

I 

! 

K iilu ,iy u .i"doiH 

“ !• I ms i|i,i"i.iiii ’’ of til" 1)1 1 'lin 1 1< fn ("ly ol ill" 1 M lit' 11 1 \ Pm "kt r dd iiiholih nssi-ilm 
/II Pm "k ( 1 )i ( '1' n M ;.'imi) 

c\tcimi\c Icpaiis (Iiaiiii 1}, to the .steam table ovens and (he piesse,s),as 
W ell as depi eel, 'it loll 

\d. Ihiipielte factory with tire-heated diuin diiei mid two 
revoher [iresses (Modtl II ), acf-oidin^^ to the new system (jf the 
Zed /el Kiseiipoi szerei (Pllte III ) 

1 loiii ly output • ahold IP) tons ol l-ki^ hM'pU'tte.s 

d'he w ,iter cold eld of (lie Coal may he any ( hiny^ up to 20 pei cent, 
and the si/e id’ the plains anythin;; up to 10 mm 


Co d Imi'p I I’. 

I 

1 ii'iim; (.ihl". 

I 


Im'Iou M mm , \\ 1 liol, wet. 


1 )i, 1111111 / Ii imi. 
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( \i il Ool" I(. 
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I 

Sd im I ilili (1 1 K I I ). 


('..US' N'” 


pi 1 1 il'iil in;' \M 'I 111 S 


• S(i im l^m 
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Sl( nil k m .nh I. 
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liUlQUKTTES AND lUtlQUETTING. 


(Ji U(l(! co.il IS .ilrd hy (Ik* .itoi n (o (Ik* liop^icr h, IVoiii wliicli 
it is pjis^cd to till' di\iiiy^ diuiii d (Zi'ii/cr J'jsKnyK'^/ci ci’s jiali'iit) 
<|ni(c unil'oi ml)' hy (Ik* di,s( iilmtiiiy (al)l<* c st.uidiiii^r niidi'i iical li 
TIk* aim r 1 miK)\ cs ( Ik* (*()al diard to a pm* {*(‘nt iiioisturi; into tlir 
coiiibiiicd lioppiT /, lioin wlii(*li i( is [lassial to (Ikmvoiik mixer / 1)\' 
iiK'aiis ol’ (lie distril)u(iny^ (aOh* 7 

III (Ii'‘ I'il'di (-(‘liar, pKcli is lirokcii into piecc-s about the si/c of 
till* fis(. and con V(‘\'(‘il (o 11k* (*|•a(*k(‘l■ 1 by tlii* ('lc\a(or h It is broken 
into piec's abeui- (Ik* siz(' of lia/i*! nuts and also passed iido tla* iiiixin- 
woi III / by means of (.Ik* disti ibuliny talile below tin* ciaido'i. 

TIk* coal pKcb mixtui (* is now passed (o [Ih* disinlei^rator /a wliei e 
it is fiiM'I) yiound and (lassi'd on to (be bojiper m by Uk* con\ e \ 01 ( 
lyV me.uis ol lli(‘ (list 1 ibutine (abk* a (lie mix(‘d mateiial is deli\eied 
on (,\\o sides 111(0 woiiii (*on\(‘\ors o, wbicb con\e\' (Ik* nia((‘iial (o Uk* 
l''lfand Iiylil, 111(0 (lie s((‘am kiK'adets/> and (be re\ol\er pusses (j 
ddle (nnslied b|i(j|je(tes .lie |emo\(‘d fl'olll (lie plesscs a 11 1 oil lal i(‘a 1 1 \ 
<>ii b) ( Ik* band con\ e\ or y, w luck cai i*i(‘S (hem (o Uk* lailwav lo-idiim 
staye 

\II 1 »rK|iie( ((* lacloi)’ with (liiv'e s((*am (able diieis ami lliiei* 
(.(Wyle lonit ptessos of tin* 'riyh'i s)s(eiii a(. the Slate pit in (^ppm 
Si l(‘si.i ( tiys !l 1 (o IM!) 

'I'''(-d lionrl) output lo tons brl(jUe((( s (»f d and (5 ky weiyld 

d Ik* w hole ol (he internal e(piipiiK‘nl of (Ik* bi K(U('11(‘ fact or \ bin It 
<ii» (be ('astein field of (he Stab* mine (Kyh lleiyinspeklioii I, 
Koniysliiille O-S) in l!>0(i-07, was pro\ i(h*d by (la* iMaschiiK'iibaim 
Aktieiiyesellschalt Tieh'i ol 1 )uisbury-M(*id('rich, whih* the buildiims 
W(‘rt' (*ic(*(('d b) (Ik* \'er. Koni*;s- und Laui.i-liulb* A kl ienyK.'sellschalS 
ncrlin ( Koiiie.sliut ((* s(*clion) 

l>M(|Ue(ti*s an* jirodiiced Irom small (laminy coal \'ar\’iny from 
0-ld mm in eiain siz.*, obtained by (Ik* diy iK'alnienl of the c(»al as 
(]eli\ ci ed ill 1 !(*rhard, 1 b*in(zmann, and Satb*! separalois d'his mab*i lal 
contains on an aw'i'ayn* Irom !) to 10 pi'i* cent of moisture, and during 
the spiniy and summer of lOOS coiihl be purchasi'd at a pri(‘i* of 11)0 to 
5-50 marks per (on TIk* binding iiiat(*rial (*mploy(*d is a hard pilch 
whose inelbne^-poinl li(>s bi'lwcen (it) and 70 C. 11 is addial to the 
coal in su(*b (juantilies that 11k* resulliny^ briipullinyr mat(*iial contains 
Irom () b 1() () 7 p(*i- cent. 

I Ik* pitch is deli\’cr{*d b\’ (Ik* ( )b-*rschlesischcn Ixohh'io und Koks- 
weikeii \ kl leiiyesellschal 1 r>(‘ilin, and is usuall) obtained lioin (Ik* 
Koksaiislall /abi/i* Us mice is do to do mai*ks n<*r ton 










Fig Of'. — l^iiGUrtre facto; 
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Tho coinpli'ti' 1*1. ni( Is ui^.niis.-I .is t'n|ln\\ s TIu' l.ilj .sIm'P ;il lh(‘ 
I'.ll'k COIlfaills 111 ;nl(llllnn (o (li,- ('(..il i|i\ (•\ ( II . wIikIi l, MfllMicd 

a( till' llLjllt ill limil n| Us IMIIOW s|i|< ihc Cd.ll stdl.l^r .111(1 slljiply 

.0 tile toj) wlliclils till' ill \ li|d Kiiiiii 11 , -xt to dll' \, 1 |H) 1 ] 1 - 

ikl'' wlllill Is ('.uilcil llpw.inls ,U di,' ImcL III fill' liiWi'I s|i»|r\' is 
^-Uii.iliil till' iinyiiiLf jd.int Im cimI .iml piti li ;is will .'is dn' main 

l Mlisliilssli 111 '111,' loWiT stdi. slitil) .it till' I’liilU (iilUaniM dl(' 



Fill. -Tlic .,1111(1 111, s.K Ml' f.ii'tnrv , if Kniii;^‘-;'i iil'c O S Sm Lkmi 1''- F (m i liy VC>) 

lie 1 ‘^ 0^1 


(lisind'i^nadii ilm cIi'V.ilois I’m dn* la hiiL,^ mritnial, dm ,st(‘<‘iin 
kinadi'is, aiiii tin' lai(|U(tti' jac.sscs, ns wdl as die woiiii ciaiv’ryin's 
ami lo.'uliim li.imls The ladm iiiii over dm mwcicd londiriy^ ala^^i*, 
wlnVli is lanK iii I'ronl lowanls die rnihvny In small oiidioiisi'.s <ai 
dll' riylii -liaiid side of tlm laiildiiiy^ in fimd oF tlic coal convc)'nrs 
described arc to be found Ux' molor //.drivinyr llic wdiole jilanl.and da* 
manager’s ollicc vc. In fioni ari' dm twai slcain supei lieatm s a, and on 
tlm lt‘ib-}i;ind side of ilic bnildinj’ is tlm pitch stoi’c. 

Tn delail the ojiciation of tlm plant is cllba-tml ns follow.s- — Tlm 
coil dust is lor tlm most pnit dclivciml into wnyyons at the [lit (op, 
tijiped inlo tin' stoinyi' liuppci- n, and falls fiom dm lowsr month 
into tlm coal elevator />. in addition about lot) tons daily is blown 
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a |)i{)f' 10 call, diauu'tcr ])y ia<'Mns of air at 0-2 aims, exri'ss 
prcssur(‘. Tli(‘ eliaatoi- lifts tin' (‘oal dust up to tli*' loof loft and 
d(‘li\crs it tliroijyli a small li(»p[im' pio\idr(l with a slide, on to a hand 
conv(‘yoi- a. I'linninit ih(‘ whole lenyth of tlu' coal Ihjor The hand 
convenor distiihnies the coal pai’tly with the aid of inclined scia[Has 
into thre(‘ he,aps, during fidl workiiyit of the factoiy, w Inch ai’e piled 
U[) aho\'e till' thn'e st('ani table <ljiers ( 15usse-d'ii;ler, se(‘ p[). SI Sf). 
In (‘Hch ap[)hance, with tin* aid of a stiiam’, tim coal moved liom 
ahov'(' downwards in the well-known mannei', and hy means of tin' 
slea,m led through tin' hollow tables at 41 alms above atmospliei'ic 
])i(‘ssni(‘ it is di ied to I to 2 ])er C(>nt moisture. 4'he coal is thoroughly 
mixed, and linally allowi'd to bdl into the ho[)[)er / sitmited below, 
w'liih' till' steam yivam oil' I'scapes into the open throiiyh thi'sl.iek e 
Ih'oin the hopper /'the coal pass<‘s on to a nw'olv iny t<ible (disl i ibiitor //). 
wdieie it- is sciaped in u'^ular detinfTi' (plant iti(‘s into tjie, c<)i lespondiny 
W'orm convi'vors and mixeis h At this jioint tin' combination with 
the pitch occurs. Tin' lianl pitch is first biokeii up in the pitch- 
breaker / standing in tin' pitch stoix', tlnai it is lifted b\ Ihevaaiieal 
('lev'ator /i' on to tlu‘ band con\(‘yor /, which runs alony undia tin' 
roof of the ground or pnws floor and discharyu's tin' pitch into the 
i‘('ci‘iv m ft of till' tw'o so-called pitch di.^tributors. d’lu'se diTvei’ it in 
th(‘ proportions alhsady statist into tin' woiin coii\('yois, which 
carry it to the pnwiously di'scribed worm mivias ami con\(‘\ois 
li situated at riyht angles, where the pitch and driisl coal are mixeil 
toertluM'. 

Till' coabjiiich mixtun* tlius obtained is di'livensi to a disinteyiator 
from each worm mixer, i;i’ound, liftisi to a- steam kmxadm’ /> by an 
(‘hwator o, sub)(‘ct(‘d to a thorouo;h kneadini;' with the aid of siipm-- 
healt'd sliaim at 2ri{) ' to from tin' sup^a heatm-s e, conviwas! to one 

of tliix'c looyd('-joint pnvssi's r of tlu* latest Tielci' t\'[H‘ (sei* p 1 bS rf .scr/. ) 
by one of tlu* wmrni convi'yors (/, and finall}^ compi’essisl to briipietii's 
4T(‘ finislu'd briipiettivs [lass on the loadino' bands s to the railway 
waeynins for transport. At the present time their selling price is 12 bO 
marks per ton. . 

The plant cauu' into ree^ular operation in I'ebruaiy IhOS. Th(‘ 
capacity for output is returiii'd as 45 tons pm- hour, or 400 tons [x'r day 
(Odiour shift), w ith three [)n's.ses in operation. 

At pivsent, howi'ver, only two pre.sses are 0 (jui}»p(‘(l and in opeia- 
tion, and have an hourly output of about ‘10 tons [X'r hour. 

One })r('ss delivers ^at each compression eight briipiettos, each of 
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o l\(r. \\(iKht. I )h' oilier jiirss (i(‘li\('is nl eMcli (•()iii]ir'‘s,sinii Idiir 
l»ri(jUrl (cs, c.ifh of () weight. 

T!t.‘ lii(»lor which (he whole hiel oi y e.‘l 11 ^e|l(■I .1) e 'jSO |1 |‘ 

■It liOOO Mills, hul ;it Ih.' jiiesriil tiinr mih -(-iiei .il rs JOO II |' I'm (he 
I'pei. 1(1011 o| ( lie 1 w o |)l esses I he eos(s jH‘i kilowatt hoill aiiioimt to 

•1 70 111,11 k's 
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I liese l.iljolll eost.S aie to he le^,ii(jo(| ;is \er\' lo\v , 

klll't hei , t he IIS(‘ oi It o t o h 7 !»' 1 cent pit eh Is in I ( sel f, a ||(l a Iso i 11 
(‘oiiipai i^on with othei Cpper Silesian ItiitpieKe faelories, \'ei small 
in eon eipieiice ol the thorough diyiii;^ of the i.aw' eoak With an 
<i\’ei'a <_(e p) t eh pi lee oi ,{1- inui k .s jter h;!) , the <'< ist s only a inoi 1 11 1^ to 221 
to 22 s iii.ii k.s per i(tn of hiiipieiies ( )n the olhei han<klhe use of 
Iresli sti'ain fioin the hoileis instead of waste steam from the engines 
appeals to hi' les.s economical, and i.s only oee.isioned hy s^iecial local 
rii-ciiinstances. 

'The total cost of tin; installation amount.s to dl(),00() marks of 
which 100,000 marks lall to the I'rcction of the huildinyss, and 1^0,000 
marks to the internal otpii}iment. 

The [)lant lias mT been in operation loni; mioiiydi for a detiniti' 
O[)inion to he ^i\en on tlie eUlciency of its eipiipnient and a specially 
useful report to l>e made on the mayoiitude of the total costs of innniny^ 
and repairs. 
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VTII. J^iiquottc f,K:t,()iy will) f.Hir toirjrle-jdhit pro, sRos— Model II 

SdMiiniir pal,. Ml and siiporhcator ((i^ra. u7 to 100) 

'''"I;'' ''‘’'"'.V <id ton.s l,n,p...(l,.s of ;t'to 4 ko„ or 7 f tons 

lirnpiotloM ol (i to ,s |;^r. ” ron.s 

spriiJ'tOOX f Aldion,.. soils, -haft dosi,.., 

""'’'■-•lyin.lt the d,.si,n i.s to ponnit th,. w.nkino of 

-ei, pai,. of i,ri,p„.tt,. p.vs;s oo.. 

'•'Ji'dMte unit, au,l con,s,;,jno,itly ti„. po.ssihildy of l,,.inj( 
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‘Aiid MipoiIuMlci Sc. (ion 'Sc,il() - 
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able to work with half of tl.e j.lant i.s attaine.l. Fnrtlu.r, it was 
a,s,smncd that a n.i.xtnre of two kind.s of coal wonhl he worked np- 
eons,a,uently, two cal hoppers, ,.ach of ab,)nt 22 tons cnt.nit, with’ 
distnbutino- tabh's helow, are arran^red IW each system. It i.s also pos- 
■sdde t,) produce 11- t,) 4d<.n bri,|nettos with one .sysfen, and (i- to8dc. 
"•n|n,dt,ss with the other. .Since, dryine is not carrie,! out, the cal 
imist not contain more than 5 to 0 per cent, moi.stnre. 

Ih ielly, the nu'thod of inannfacture is as follow.s:— 

Klevators ,< hit the raw coal into the .liann sieves h, which separate 
out the coarse pieces over Id niin.. as well as the foreign materials. 
IJelow the drum .sieves are .situated lujppers endine i„ v chutes 
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BRIQUETTES AND BRIQUETTING. 


pr()\’i(]o(l wit!) r(‘\ ('rsini^ xnlvr.s, by iiiraiis of wbicli fc})(' coal is 
introdiKM'd :i l( ('111,11 (dy into llic lM)[)|)('rs r (lio- !)!)) 

TIk' jiiti-li, winch is stoicd in a ci'llai’, is broken into pieces ot tlu^ 
si/(' of mils by iiie.ins ol 1h(‘ j)itcli-bi eaker c, ilien hMiisferred into tin* 
disiiiteyivdors y b}' ih(‘ (dio'ators /, and reaches tin* boji[)(‘r Jt in the 
form (d’ (iii(‘ dust. 

below the hoppers c and A ar(‘ placed th<‘ distributing t;\bles il and 
i, which transfer tht‘ coal and pitch in the coriect pro[)ort ions to tht‘ 
woi'in mixtures j, which in turn convey the nii.xturi' to IIk' disin- 
t('yrators /’ TIk' ground mixture i.s eai-ried by tlu' elevators / into 
lh(‘ hopper m.and by means of tln‘ distributor ih standing underlie, ith 
is ti ansfeia;cd*’to the steam kneaders /i, partly direct and partly by 
the worm conveyois o. Here it is tri'.ab'd and thoroughly 
kneaded under the action of superheated steam at about 



doo (k 
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Tin' matei’ial n'ady for [iressiiii; is tlu'u convt'yed to 
till' toe'e](‘-j()int pressi's r/ (Modi'l 11., Schui'iny patent). 
Tlu' linished bibpietti's thi'ii arrixe at the bi'lt con\'(‘)'or 
leady for loading in xvayyons, 

I ! l.\. lumpiette factory with steam knea<ici‘and two ee’ir- 

loll prcs,s('s by 1 lanrez-Zimmermann ( 'o. (tiy 101)' 

This firm of Montc('au-sur-Sambi(' ( belyium) h.is huilt 
s('\eral ])lants of this ty[)(‘ foi* bii(|Uctt(' factonh'S producing eyy hri- 
(pietti's, and also foi' si'vei'al W Vstjihalian mininy (‘ompanies. Thediixc 
is ohtaiiK'd fiom the sti'am-eiiydm' o by iiK'ans of the transmission /. 
Th(' mixture of coal and ])itch is conveyi'd from tin* distrihiitor /> to 
a disinti'yiMtor c, wln'i’C it is tinely yround, thoroughly mixi'd, and 
I'lesatcd from a masoiny charyine ho[)[)er to a lai'ye steam kiu'ader 
r) by iiu'ans of the I'levator c. 

After till' bri(jU('ttiny material ha.s been thorouyhly stirred up 
under tlu' action of superheated steam, it is removed from the bottom 
at- both sides to worms f, xvhich convey it to the distributing tables /y 
of I he tw o ('yy-roll pre.sses Ji. The rolled eyy biiquettes slide down 
chutes into railw’ay way-yons for transjiort. 

X. Anthi'acite and coke bricpiette factory of the United Uas 
Improvement Co., Philadelphia, at Point breeze in Pennsylvania.- 

This plant, illustrated by tiys. 102 and lOd, is one of the latest and 


' Xhderihtin. JVcstful. Samnidu'ciLe, xol. ix., l!)0a, pp. Ui^O (>21. 

“ Ix \\7 Parker, “Ceal Pii(jiU‘tliiiy 111 the United States,” fli-vionthlij Bulldin of 
the Atnenia)i LtbtUute of Muwkj Etujincers, 1007, pp. 807-bll. 




COMPLETE C(UL'r>inQrErrE emtoiues. 


m 

(M]Ulp|ir(l of tll(' 1H»1 lillllK I ou^ In nuit'l (c l;l(ioii(s ID 

tlu‘ rilit'il Stairs Up (o tllr J>I . '-('lit oMljMI ( pp ‘2tio 2tif) Tll« rilll-'d 
(Jas ciiuait I'o. uoik U[i a iiii\luii‘ "I siiiall aiilliiacitc (< iihii) 



and tlir (pK'iirlK'd (‘ok(' contaiiiiii;; o to 7 po i-rnl I'oal-tar pilrli oki.'iint d 

ill inaiiul.u'fuic and use ili(; kiKpJrllrs Ml tlicii- nun uoik.s foi llu', 

piaiduclinn of uatn ^as '1 lu’ [iiopoition ol aiitlii.U'iti to coke vaiics 
with ilia (piantitias of materials a\adahle at. the time In Nosmiihm- 
IhOh, fur example, three parts of eiilm wei’e added to two pails eoke. 
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from till' liopptM' at tlu' hotlom ol which i( is (raiisfoird (d ilc aiitn- 
malic supply iahic ( \ ami iiom hci<‘ in measured (plaIl(l(l(^ paiil\ tn 
till' hi’cakri' l) ami pai(l\ diicct ml(» (ht' (diaiyiim lioppm M 1h low 
tim (Tnsh(‘i. 

A st'couil (devator Iifls IIk' mahaial and di’ojis il inlo the dt\iim 
drum VV'. 'The diii'd iiiah rial is ilea with (he dnsi fimii (In^ 

(hist chamher (Ith ol the di ici , (Mi i led lo the (diai^iiii; h(»p|Hi II I h. 
hnt is ai;aiii cK'\ ated and sliakcn into the cmit.iima- aho\c the mi\rr 
K K' h\ means of a shakiiiL^ sieve Z All the eo.nsc maleiial which 
w'ill not pass th(‘ snwt' Z m dclli'cled hy an ineliiaMl tnhc // h.ick to 
th(' ernsher 

fdom th(' fnnmd shapisi hottom of (‘aidi eonlaima' the sievisl diied 
mateiial is diawn (dF on to the anl'>matie sipiply tahle d, fioni which 
a iiK'asnied ^(leam flows eontinnall) into I he nii\et K At tlie sjnn' 
time .Ml nnhroki'ii ^lii'am of iKpiid pihdi is led into the lelt siipplv end 
of the woim mi\(r thronyh .an .meni.itelv fixed measiiiin^ cock nof 
s!i( >w n III t lit' illnst 1 at loll 

d'he pitch is ohtanied III solid hi ok ell pieces f loin t he lar (list dial It »n, 
ispnlveiised in the pilch hre.ikt i L, Ihiii elcv.ilttl anti shot into flit' 
hi'i^e steam he. iletl pil(di f.iiik M \k wheie it melts l'’iom this tank 
the molten pitch is di.aw n off .n-eoi diii^ to ie(p,iiem( nis intti the sm.ill 
steam heatetl vessel o, lowhi(dl the iiie.lsni niLt ettek a 1 1 e.ld)’ ( h ‘st'i 1 1 leil 
IS att.iched, 

d’he w . I nil, (lilt'd .ind pnlvtaisetl (mini t'okt' mixtiiit' is novv, .iloim 
with the molten pitch, thoioiii^hlv mixed up in a steamyacket et| mixm 
K, kne.ith'd, uikI on dischaiye is dividid inh) two slre;iiiis w Inch ;ii t* 
deliv'e ed to th(' supply p.ailS of two presses If If', VV'helt' the iiiixtiire 
cools down d'hc prt s .ne of I'deiich oiioiii. d'hey |nepaii' (‘^e 
1)1 a j net It ss anti carry them into sh.ak iny saw es S S', wdiei t' hi okeii pnaa s 
and tint' vv.iste ;ue removetl. d'he hritpietles pass on to the loading 
hantls 'T'k' of wnre-nett me, which tr.'ivtd upwaitla .and shoot the 
hiitpjettes fit her into the vv .ly^roiis I J I r or th(' hins V'. ( )n tjie way 

Iht'V' havt' time to cool .iiid to set In’tiiii tht' hins \ \ the hiitjiiettes 
arc filltal intolaryt' hamldniattws \V W" loi conv eyama; to the ^^nmt i.itor 
houst' 

d'ht' hie.akamm^nd waste ti an t In* shak iiiymsii'Vc S S' is cai i led h.ndv 
to the ('haieiiiy hopjn'i H .it tin' exit, ol the diier hy' me. Mis ol the 
convi'ytjrs X \' Sieve waste fiom the hinpiettes t.dvt n fitmi the heaps 
in the store is lilted hy the (devator V to the ontf.dl of th(‘ mi\( i , wheie 
it assists 111 the coolini^ ol the heat(*(l mixture. 
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XL IVoLloins in tlic schciiie of coai-biLjinLtin^^ plants. The 
Mascliinenbjiuanstalt Humboldt, Kalk, near Koln, issue, in cases where 
impiii'ies ani s(‘nt to them, tlie following very appropriate (|UCstion 
slieets, which, wlum answered by the orderer of a ])ri(juettin^^ plant, puts 
th(‘ firm in possession of tb(; rerjuirements : — 

1. Nature of tlic crude material. What is tlaHund of conP Is it 
of the naturi‘ of a llamin^, fat, or smithy coal 

2. Moisture content. Is the coal dry or moist ? In the latter case 
how ^o’cat is the moisture content^ 

8. IK'.^o'ce of hneness. Wliat is the greatest grain size of the 
material to })e bihpietted ? 

4. Output. What output is to l)e obtained in 10 hours ^ 

5. W('ight. What wiu'ght of individual bihpiettes has to lx* pi-o- 
vided for- J 1 ki^, ; k<;., I kj;, U k};., 21 kg, d kg, 5 kg, (J kg, 
7 kg.. S kg., or 10 kg. ^ 

(). Space conditions. If a comphLe new plant is proj('cted, a plan 
of tlic position sliould be sent; otherwise a free-liand skiLch, with sizt'S 
of the existing buildings, indications of the transmission provided with 
the number of revolutions as well as a statement of the liorsc-power 
available for wa)i’king purpose.s. 

7. Kailway installation. Altitude of the ground-lloor of the l)uild- 
ing above the upper edge of the rails. 

8. Ihiildings (for new construction). Are the buildings to be of iron 
construction, brickwork, or comph'tely of timber '^ 

9. Driving powtT. Is a motor already provided What is its de- 
scription, position, })ower, and number of revolutions^ What are the 
measurements of its driving pulley ^ Or shall the firm provide the 
mot<n’, and of what kind must it be ^ 

In cases where a .steam-engine is re(piired, what is the highest per- 
missible steam pressure in the exi.sting boih‘r, and what pix'ssuix^ is 
usually available at the place of use? Or shall the tirm deliver the 
boiler, and what fuel mu.st it be lired with^ 

10. Experiments. The.se arc only necessary when the practice 
or earlier experiments have not provided the firm with experience of 
the material to be bri(|uetted. In order to determine whether experi- 
ments are necessary or not, a retpiest is made that 5 to 10 kg. of tlie 
raw material shall bo sent along with the preliminary iiupiiries. The 
firm will then supply the information whether a test compre.ssion 
must be made or not, and what (|uantity of material is recpiired for 
the test. 
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B. INSPECTION OF MINES REGULATIONS. 

Thi'iv an‘ 110 spool. il polioo ions I'or ooal-l>i i(jU('( I iiii^^ I’aoldiirs. 

IIowoN'or, iiiasiiinoh as (li«‘ l.idrr dltm (n miniiid; odiiiji.-hik's, 

ilu'ro aro 0 (‘i tain inin<‘ [loliia^ roi^oilat ions (»!’ .a i^oiici.al nalnio to wliidi 
tla'y must oonforni 

III till' Dortniund Miniiii; (^iinnii^sion’s dislriot. tlu'y aia' [)io\i(l(‘(l 
lor in till' Miiu‘ Inspta'tion |)i‘oi(‘t‘ of the 2 S(li Maroli ltH )2 on l)n‘ 
" Work in Plants at ( ’ollici'ios/' containini^r pritinonl lailos on ‘‘ikiy 
Installations’ ( 1 ) as uoll <is on " Poikas and Pn^iiios ’ (\',) In tin* 
roinainiiiL;’ (list i lots of t Im Pi nssi.an Mniini^^ ( 'oininis.sioii.s sniiil;ii i cmita- 
iions aio (‘nforoi'd. In tlm kingdom «)f .'s.axoiiy tlioio oxist spii ial Mine 
Insp('otion Diaavi's foj indi\ idiial la Ojiiot t(M\ oi k.s. d'lio Sa\oii\ Poaid 
of Mini's .it Proikoi’i^ on tlio I 2 tli M.in-li i!i 02 issued on tlu' k.isisof 

,5.“) and dO of the (leiieial Minini; L.ius of Ihlh .liiiie PShS tho 
following deoioe for the upoialion ol a coal la iijiiotLiii;; factory at 

Zw lokau ' . -- 

I. 

1, d'lio room in wliioli the power ni.aoliines aie situated niiist lio 
connooto'd with tlu'othi'i looms in the faoloiy hy nio.ins of si^Miallin^^ 
ap[)liaiiors 

2. illumination of tlii! la'dory rooms must, ho ofh otial hy ^low- 
lamps, which must, he surioiinded hy .a j^d.-iss ;^dohe and wire-nett ini^ 

d. d'he elooliio le.ids, l.iinps, and niachinor}' must, ooiiespond 
exactly with tlii' safety loi^iilations ol tin* Institution ol (lerman 
j^dcotrioal l'ai; 4 inooi s. 

4. Arranoeiiieiits must hi; provided to show at any time, tin; 
pressure or tomporatuie of the .sti'am used lor h(*atin^ the drying 
airan^^ciiK'iits 

5. Further an an^oaneiits must hi' made to hinder a, s far a.s possible 
the formation of coal <lust imtsidi; the appaiatus, 

(). Insidi; those roimis of the factory in which coal dust can he 
deposited the heaiini^s of rotating [larts must he provided with auto- 
matic lubricators. 

7. In the rooms of the fact ay sulliclent sjirinkhirs, ea.sy to set in 
action, must he arr.inoed in such a manner that at any time every part 
of the factory can he subjected to a stream ol watc'r. 

^ E]. Tri’ptow, “ Das DiikcLliereii ik-r Stcjnkulileu im Kuiii^ieicli S.u lihcii," l^achsm 
Jahrbuch, 1907 . 
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II. 

I TIk; floor of tli»‘ pri^ss-houso must be sprinkled with water 
daily. All rooms in tie; factory in which the (hnelopnuait of coal 
dusf, takes place must l)(‘ cleansed fi-()m dust in all its parts at least 
onc(‘ a we(‘k . tli(‘ dust must also Im' nanoved fi-om llui liollows. 

2. 7\n order of sii;'nallini( must be laid down, for which purpose a 
draft of lfi(‘ following siyoials must be arrauLual at the very kaist: — 

(1) Tli(' op(a‘ation of tin* driving (aii^dne commences. 

(2) TIh' (aiydiK'S ai’c to be sto[)ped (halt signal). 

(){) is a fin; in the factory. 

Tli(‘ signal oi’ders must b(‘ mad(i known on tables mair the signalling 
ap])lianc(‘S 

d. j\s soon as the da)diglit becomes bad, tie; placi's whei\' workis's 
ai(' ('nipl(»y('(l continually must- Im' illuminabMl suHicicntly If this is 
not elh'ctisl by glowdam[)s, saf(‘t y-lamps only must lx* (‘iiiployi'd, 

1 Smoking must lx* prohibited in tie* rooms of tlu' factory. This 
order is to be made known by notic(ss at suitabh' p!ac(‘S. 

5 hor th(' nanaiiKha* tle^ peitinent oi-d(‘rs of tin' (ileiK'i’al Mine 
lnsp('ction Ri'gulations of th(‘ 2nd tianuary l!)()l,and particadarly the 
p.u‘agiM[»hs 1(S, 21, 27, and dO, an- also to l)e observed. 


111 . 

ImToih' th(' b('ginning of tin* is'gidar opi'ration tin* (A'lsnitz Royal 
Miru' Ins[)('ction must be informed in sutlicient time for a pnoious 
olhcial testing of the installation to take place. 



fSKOTlOX X. 

THE ECONOMY OF COAL-BRIQUETTING. 
COSTS. 

The ('(‘oiioiiiical succt'ss of liriijUt'tlini; is m (h tn iimu il mi t la* 

OIK' hand ])\' tilt' cosi of lilt' iimt. illation and lla* (<>tal cnsis <•! thr jin> 
diictnm of hri([Ut‘(t<‘s. hut ahoNr all hy llu' ol th'' law inaltiiaN 
for hi l(|in'ttiny (mtal and [>itch), and <»n the olhm haiitl hy the m IIiiil; 
[)i‘i(*n of tin* h* itjUt'tlfs 

The cost of the plant in a hri(|U<‘ttt' factoiy, .'\tai uiidtT snmlai’ 
circuiiistunci's and mniilai’ t't|ui)iiin'n( , w dl \ ai \ •( coi d ini; I " t hf ] n ices 
of iiiiitmials, \\ ayu's. and (‘tui<liti'»ns <>l the niaik<‘l at tin' tuna nl the 
I'^t 1 matt' or const i net loin ol t • n aKo acc"i diny to com pat it it in ami t it I im 
hnsinas,> coiisidci ;it it'iis, mi that datiiiitc liyin<'s c.inntit hi' yi\an 
fdirilicr. the co'^ts of product imi of hri(|Uattas iindar tha ^ama im llmds 
of manufactuia and man.iyami'iil aic natuially sulijact to cm ' am 
\ai Mtioiis, namely, accoithny to the amount fm Inpiitlat imi and payiny 
intaiasion I'l" 'list of iht' installation, the iiiliny jaicts fm cual and 
hindiny matt i lal (])it(di), wayas, and .so on The Ifilow nm i at i mat as ol 
costs, pmfits, and ravaiiut'S h,i\c thcialora t)nl} a cmitiit it uia 1 \alut', 
they corraspmnl iduyhl\ to tin* a\ciayt' conditions fm l!)t»S ami can 
thaiaforc ha taken fm- tin' piasaiit and iht' near futuit' if suppmlad 
with sonic caution, hut nat'il ^uitahla allowances whan cmisidci a hit- 
chanyes take placi' in this or that f.ictor In other |•espaets, as in all 
other industrial installations, the [)r<)lit and leseiiut' ol ,i luiipiette 
works incii'ases w ith its si/t; and out[)ut, since, not only laiyt' woiks are 
relatively cheaper in limt costs, but they also make hattai use i)f tin' 
appliance.s and workers and admit ol the possiljility ol chea[ier manaye- 
inent, and since, in addition, the yeiu'ral costs of the wlcjh' undeitakiny 
to which tlu'y belong are distributed amoiiy a laryer numbei- of units 
of jiroductiou. 
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A. ESTIMATE OF THE COSTS OF PLANT AND ERECTION OF 
A COAL-BRIQUETTE FACTORY WITH HEATING OVENS, 
2 COUFFINHAL PRESSES, AND BOILER-HOUSE TO YIELD 
FROM 100 TO no TONS FINISHED 3-KG. BRIQUETTES 
IN 10 WORKING HOURS. 


I. Cost of Plant. 


4;“), 000 nini'ks. 

(), 00 () ,, 

3,000 


1 I 000 

40.000 „ 

30.000 

2,000 

137.000 inniks 

In (Jk' ndditioii of ;i ])ri(jU(‘l ladory to .-i sulliciiMitly [xiwei I’lil 
('xistiiii^ l)oil(‘r [)l;in(, Uk' sum would l)»‘ modilii'd hy tlu' sums shown in 
2, 3, und 4 ^^20,000 marks, ,‘iud tin' total would (Ik'H amount to 120,000 
marks. TIu' cost of installation of a two-pri^ss l)ri{jU(4to factory with 
steam su[)crh('at('r and a lar^(‘ stisam kiasadm*, inst<'ad of th(‘ h< atiny^ 
ov('n, is about 15,000 mai’ks lowci-, and amounts, with a s^x'cial boiler 
plant, to about 125,000 mai’ks; without th(‘ boiha* [)lant to about 

110,000 marks. 


1. lluildin^^ for two double 3-k^. prc.ss(\s with heat- 

ing oven, (‘n^dn(vhous(‘, stora.;{e towei’, mixin^^ 
room, in massiva^ masonry, with iron-work in 
th(‘ inti'rior and ii’on-wo?k roof construction 

2. Iloika’-housi' with massi\(‘ ouba’ wxalls, iron roof 

^drdi'i’s, and sluM't-iron covaa’ine’ for W(‘ll . 

3. A masslvi' chamlxa- . . . . , 

4. St('am boiha’ with (SO s(|. imdrii hcaline’ sui’face 

foi’ a pi’(\ssui’{‘ of (S atms abovcj at.mos[)heric, 
with coars(‘. and tim^ adjustimait ready 
hrickaa] in 

5. TIh^ com[)l('t(^ mechanical apjiliances, with exc('j)- 

tlon of the pr(‘ss('s . ... 

(). I )oubhi 3-k^^ ( k)uflinhal pi’('ss . . . , 

7 bor iinfoicsiaai cir(aimsl.anc<'s and (inishiny oft 


11. Costs of Production. 

((() Net Worl'liiif — On the basis of the costs of installation 
l^dven foi’ the two-})r(‘ss factory with lieatin^^ oven and hoiha’ plant, 
the following are the woi’kin^^ costs on an amph; scahi for a y('arly 
production of 100x300 = 30,000 tons of tinished bnhjuettes. 
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Intel. 'sl nil ;il|(l ll.|Uld.lhnn * ot ('.>^1 e| ] >1 ,l 11 1 , (' li ll i 

a i.ei cent , 

.M 

M 

tng( tin I e.jllals 10 [.n (Tiit <>1 1 lOgjiiO m nlv-. 


ll,0o() 

0* ll) 

i; l\\ ni.lt. 11 , ll |nl Iniqu, tlllin .llolli 

(a) tnll. l.| l.pir 1 1 111 ^' e. d ( !>■{ pei cent. ( 

du( llnll nt liM. pieties) .it .S .'".O IlKilks ' J.t I (nil 

)| (he j)le 

3.57, 1.^.0 

7 i'a 

(.'d 3100 t.)ns pitch (-7 p( 1 ceiil ot tlu' pie 
hi ii|Ui Ills) iit 10 ni.uks ‘ pel (oil . 

duclion ol 

81,000 j 

3 80 


1 hiKplette ni.in.li^'ei (7 eO lll.llks jiei 

d.i\ ) |.'i OOO 




Wolkiipo d.avs 

33.50 M 



1 elieilie , 111(1 hoih'l .lltelid lilt (fi (30 lii.ilks) . 

Ili.SO ,, 



53 men nii the pitc li ‘>up|»ly and iiuxinp 
iiaiks). . . . ' 

1 man at the iDatin^ o\eii oi the 

: i.l.iiit ( 1 35 

:5S3.5 ,, 



SU|M I h< it. I 

(1 Jb iiiaiks) 

137.5 , 



3 men ,it 1 he pressi's (0 m iiks) 


3100 ,. 



1) hn)s |oi !o.idnio(3 35 maiksj 


1050 ,, 



3 1 men ,i( a tot.il m . me "t 



15,1^0 1 

0 'CJ 

1. Woiknio niatei i.ds - 



i 


('0 Iknl. 1 (od fo, lie,, Imp (lie hod, I 

,iii<l he 1 Imp 

o\ . n Ol 



sup. ilie.il.a, lOOn |,,„s ( ;{( p, , , 

(lit ol the l.M.in, 1 1, s 



piodu, ( ,1) ,it 8 .50 m iiks j.ei ton 



8.500 

()• '5 

(b) ( )i!, ( le.uiiiip w.isle, ,II|.I oi ll, 1 III ill 

M d ^ 


,S,.500 1 

0 0.5 

5 Rep, Ills and leplaei im ills 



3,700 

0 01) 

1) Rciiianniig , o.sts .... 



1,(C0 ! 

0 0.5 

T. 

.td 


.'IfC.pioO 

13 17 


A('(*(»r(]ini^^ to this, llu' jniK' costs ol pKxhict ion oi nrl \\oi costs 

. . ^lio, ()()() . , _ , , , . 

;niioiiiit, to r. 1 2 I < iii.-n ks ])(*i- ton (»1 hrnpirt t('s 

Tlu'ir not incoiisiilcr.ibh' ni;ii;nit ndo is c;ius('(l pt iiicipiilK' h\’ th(' 
In’i^Hi \mIu(‘ wliicli has keen taken lor the hi iipiet t in^' coal, w Iik h aloiK' 
accounts lor 7 hn marks per t.on of hri(piet t<'s. I i' this Ix' sn ht i act (al, 
th(' total (•(),,! s oF maiinractui (' aM‘ se('n to Im' 12 17 — 7 !)o t 22 inaiks 
})cr ton oF hiaipiett(‘s. 

Th(', main poition oF this Falls to tlie cost oF tla^ [)itch, whicli at th(' 
com[)arat 1 vely hi^^h pitch piici' oF 40 marks [)cr ton which has hia ii 


* For 1 Kpii.lahoii of (lie letal of (lie insf.illal ion r> jiei out lia.s teen lakcai 

liore. Jik! iviihially, lakine s per (ant. tor I pei cent foi lli“ toiler, and 

7 percent, for tlie complete imajtanical appliain e'^, imliidinj^ (te ])ieso-,-, witli ie;.Mtd 
to the coinpaiatively ^low speed, tile total annmnt for Inpiidalion wanks onl, at l>77(), 
winch con e-ponds closely to tin; a perient eivdi ato\e. 

In the howia’ Kliemsh Westplialian dislnct tJu' appioximate value oi tin* ^inall 
coat for l)n([iuttiiie m tlie vear 11JU7 aiiiounti*d, [ht ton, to (1 7d iiiaiks (taid (o,d), 
8.00 niaiks (smitliy coal), and 1180 marks (lat coal), d'lie amount nccilol tcic, 
therefore, con e.sjiomts to the prna* of .smithy coal, wduch iii 1007 foiimal almo.st (.0 jier 
cent, of the total C(jal ljri([netted (.sec ]). 2dl). 

^ In the year lOoT the pint* of pitch varied from *10 oO to 30 matk^, according to 
the statement of the Coal S)ndi(_ate (ibid.). 
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iiiscri(Ml, woiks out at 2‘.S0 marks -2)i p(a* (aaii,. (4' tla^ total net work- 
in;^ costs and (i(i d per c(‘n(. (jT ike, costs ol' manufact 

faikoni' costs fonii tlic next kii^diest item, ])iit at 0 d2 mai k ])ei' ton 
of l)ri(juctt('s onl y foiaii 12 d per c<'nt. of the costs of manufact m e. 

Of e(airs(^ tla're an; many okku’ l)ri(pi(!tt(‘ factoric's wkieli in ilio 
operation of tws) [)re.ss(‘s employ moia' workc'i's than liav(‘ kiam spt'cilied 
in till' ahova; list It nauains to 1)0 (k'termincMl \vli(dli(‘r a larger 
niiniker of lakoiiia'rs is aksolutcdy iK'cc.s.saiy und)'!' tlu' pi‘('\ ailiny 
spi'cial e()nditions of th(‘ plant, or whetlua* a smalk'r nund)('r could !)(' 
nianaerd with heia^ and ilieias 

In any case, such works hava^ a (‘orta'spondinyly hieh(‘r wayu'S list 
which, howawas', accoialiny to the forcyoine; a(*count, even in an un- 
fas ourahh', case, (‘annot ris(' above 01) mai'k p(‘r ton ot l)ri([ii(‘ttes 
duriny tlu' full workiny of the factory. 

With ri'yard totlu' i'eiuaininy costs, sjiecial attention should lx; paid 
to th(' \a'i)' modeiati' amount for re[)aiis and replacmiieiits (0 00 mark 
2 I pel' cent.), for which tla* unusually small luxa'ssity for uyiairs in 
t*h. (aiiilUnhal [iri'sses and healiny o\en is respoiisibh', Othtu* 
systems of [U'esses ar(3 not so faxouiahle in this i'esp('ct, and t-la; same 
IS to !)(' said of the' supi'i'lnaiter. 

kiom ih(‘ foi'eyoiny, the lony known fact becomes c'viihmt that tie' 
economy ami I'examiU' of coal bM<|U('ttiny (h‘[)ends in the hiyhest deyox' 
on till' heiyht of th(‘ [litch prua' and th(‘ amount ol pitch usetl, and 
depc'uds [)iineipally on the bindiny matmial, as has already Ixxm moie 
fully woikeil out in the discussion (p. 2<S e/ in Six-tion II. (si'c 
also p 220). 

(/y) 7b/o/ Xr/ ( 1 n addit ion, thi' followiiiy must be reekoiaxl 
with tlu' m;t workiny costs — - 

7. ddi(' salai‘i('s of tlu' stall' of tlu' briipu'tte factory , and 
(S. ddie portion falliny to tlu' factory, of the ycmeial costs (ad- 
ministration, manayement, othei' taxi's and cliaryes, and so on) of tlu' 
wholt' works to which the' factory belonys. If the amounts loi' 7 and b 
-u'cidvoned hiyh — an* taken toyetlu'r as about 0 5 m.o k, to w hich is 
added 0 OS mark foi' roundiny oil, tlu' total net costs of l-ton bi'i([uetles 
amount to 12 1 7 -f 0'5S ^ / 7 7 y amr/.s. 


III. Profit and Revenue. 

4die standard prici' (p. 240) fixt'd by tlu' Ivheiniseh Westfaliseheii 
Ixohh'iisyndicat for 1007-8 amounted to — 
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l>ri(juett(‘s 1 , marks p»‘r ton 

lll.JlnO „ 

It can be taken fimn the fon^;L;i)ini;' list <»t nrt costs, with tlu' n^latnely 
hii^h pi’icf's of coal and })ilch and tli(‘ ns<‘ ol‘ 7 per et nt. pitch, that, tlm 
hriipiettcs prodmaal ar(i of 1. (piality. 
fn this ca-s(‘, with 

A sellin^j; [)i’ici‘ of . . . 1 d 77) marks [)('r ton, 

A lu't cost of . . . . 12 77) ,, 

A [)rolit of .... 1 mark pm- ton 

will he ohtiiimal. 

This profit appears to lx* moih'i.dr, hnt with a y(*arly production of 
d>(), ()()() tons always yields a yearly pi'olit of d0,000 marks, (a|nal to 
about 21 p(‘r cent, of the cost of the plant ( 140,000 marks), which would 
cons(M|Uen(ly h(* paid foi‘ in about list* yt-ars 

W ith a lower prici* of pitch, smalh'r pitch addition, and so on, tJu^ 
profit, is coriespondin^dy hi^h<‘r, which is mon* (dosc'ly worked out in 
tJie following: 

B. INFLUENCE OF THE COST OF PITCH ON THE PROFIT. 

Th(‘ following tahh* shows how tlu^ pro(hi(‘tion of 1 ton of hri(pi(‘tt<‘s 
is tiiAi'd with a pitch addition of 7), .51, 0, and .so on up to 10 p<*i' ciiiit., 
and e [)itch prici*. of dO, d 1-, and so on U[) to 4d marks [ler ton, and shows 


the ttrt'at 

W all ;iii 

/\(]<]ai(iii 
v)l, ]iei 

de^o'i 

e to \ 

vliich hri([Uettin;4 is intliK'Uc 

At a UiiCL- "f 

1 1 ^ u 

'(i by tlu* c 

*st ol 


Cent 

83 M. 

31 M. 

35 M. 

3o M . 

37 M. 

.18 M. 

39 M 

10 M 

41 M. 

12 M. 

43 M 


M 

M 

M. 

M 

M 

__ 

M 

M. 

M. 

iM. 

M. 

M. 

T) •() 

1 1*5 

1 70 

1 75 

1 8 0 

1 s:. 

1 90 

1 95 

2 00 

2 05 

2-10 

2*15 

5 5 

1 815 

1 87 

1 925 

1 98 

2 035 

2*09 

2*145 

2 20 

2*255 

2-31 

2 -.165 

G-0 

1-98 

2 04 

2-10 

2 16 

2 22 

2 28 

2 34 

2-40 

2*46 

2*52 

2*58 

() .^) 

2'J45 

2 21 

2-275 

2 31 

2 105 

2 17 

2 535 

2 60 

2*665 

2*73 

2*795 

7'0 

2-31 

2 38 

2 15 

2 52 

2-59 

2-66 

2-73 

2*80 

2 87 

2*94 

3 01 

7-5 

2--175 

2 .55 

2 •(•>25 

2 70 

2 775 

2*85 

2 925 

3*00 

3-075 

3*15 

3-225 

' 8 0 

2 64 

2-72 

2 80 

2-88 

2 96 

3 04 

3-12 

3-20 

3-28 

3*36 

3-14 

8 5 

2*805 

2*89 

2 975 

3-06 

3-115 

3-23 

3*315 

3-40 

3-485 

3*57 

3*655 

9 0 

2 97 

3-06 

3-15 

3 24 

3-33 

3-42 

3-51 

3-60 

3 69 

3*78 

3*87 

9-:. 

3-135 

3*23 

3-325 

3 42 

3-515 

3 61 

3 705 

3 80 

3-895 

3-99 

4 085 

lO'O 

1 

3*30 

3*40 

3-50 

3 60 

3 70 

3-80 

3-90 

4 00 i 

4-10 

4-20 

4-30 


Unusually hi^h pitch prici'S obviously make the profit (pJi*stionahlo. 

[n order that the work shall not altoj^ethcr he without prolit or dis- 

15 



continued, in hucIj tiiiieH it is cusUjinary to assist matters by reducing 
tbc amount of j)llcli added, and in extreme cases to cany this so far 
that still servic('abl(3, if not such higli-(|uality, brifjuettes can be pre- 
pared. Under certain conditions a portion of the pitch is r(‘placed by 
resin ([>. 41). but usually the (juestion resolves itstdf into choosing 
that smaller pitch addition which can prevent a consid('rable inen'ase 
in tin' pitch costs per ton of bri(|uettes. The tai)le provides a rapid 
method o( d(‘ciding this point. maintain tln^ pitch costs at 2 .S marks 
p('r ton of hri(|U(‘tt<is, the additions and corresponding prices of pitch 
must be ; — (S'T) pea* cent, at dd marks, 8 0 per cent, at 85 marks, 7 0 per 
cent, at 40 marks, atid so on. 


0. ATTAINMENT OF LARGER PROFITS. 

Firstly conu's tlu' e.onsideration of a diminution in tlu' price of pitch. 

If, for (ixani[>l(',, tin' pries* of pitch falls from tO mai'ks to 85 marks 
[x'l' ion, tin* ])itch eo.si.s jx'rTon of bri(|Uett('s, assuming tln^ sann^ 7 
p('r ('('lit addition in both casi's, abate from 2-80 marks to 2 45 mai’ks, 
and eons('(|U('ntly tin' costs of iminufaetun' of 4'22 mai’ks (p 228) (if 
th(' whole of tin* r<'maining costs an* unchang('d) ar(! i’educ('d by 0 85 
mark to 8 87 marks. Then, assuming the sann* priei* for the l)ri(jin'tl('s, 
the [)rotit is inci‘ea,s(Ml to I 85 marks [)cr ton and to 40,500 marks 
per annum. 

Sima', howc'vi'i’, ('ven with a very low .standard for tin' prici' of jiiteh 
it still ri'inains a \'c'i’y ('\pen.si\e binding mab'rial, contiiwial eonsidi'ra- 
tion must bt' given to tin' problem of diminishing the amount of pitch 
u.s('(l by improving tin' methods of manufactun' without injuring tin' 
(luality of the bri([iu'tt('.s, 

by diminishing tin' addition of pitch from 7 [n'r cent, to (J-J })er cent., 
tor ('\anij)l(*, only 1008 tons would be recpiired in a year in the above 
('xampK', and at a pitch price of 85 marks, 2 88 marks per ton would 
b(' paid away for ])itch , so that, otln*.r conditions remaining erpial, the 
costs of manufacture would fall by 2’80-- 288 = ()’47 marks to 8’75 
mai’ks, and the profit would incn*ase to 1’47 marks per ton and to 
44,100 marks pi'r annum. (5)n.se(|ucntly, a diminution in the addition 
of pitch of only \ per cent, has resulted in an increase of the profit by 
44,100 le.ss 40,500 marks, e(|ual to 8600 marks })er year 

Furtlu'i’ economies in theco.sts of manufacture can be obtained under 
C('rtain conditions in the co.sts of the plant relating to paying of interest 
and li(piidation — namely, by abandoning a special boiler plant by, under 



certain oireninstancos, the a])})lication of a supt'rhoaior instead of ft 
lieatin^^ ovi'ii , further, in the eoal used in Hrin^^ and in the want's bill, 
b^^ attaching the bri(|Uette factory to an existin^^ central ehadric station ; 
and, alxn’o all, b}" incre;isin^ the output of the factory, wliich has already 
l>e('n brou;,dit forward at the be^dnninjif of this section (p. 221) and 
dealt witli brielly. 

T}u‘ ^^uioral solution. tluTofore, lies in the direction of building larger 
plants capable of ^O’eater outputs, or of incn'asiiiLj the outputs (rf smaller 
plants by the en'ction of further pn‘s.ses. Usually the latter plan olh'rs 
no (lithculties, if only sutlicient room exists. 

The meclianical appliance's for conveyance, (‘nisliin^, su[)ply, mi\in^^ 
and distributing^ are giun'rally already made of such a size by tlu' 
en^dneerinf; companii'S that they can s('rve mon* j)rcsses than tln'y 
were ori^n’nally inbuKh'd for. and it only becoim's necessary to incri'ast' 
their sp(‘('d The same applies to tlu' lueitin^ oceais or the' lai'^m st(*am 
kM(*a(h‘i's with sujK'iheater. A lieatin^^ oV('n with a table of b 5 metis's 
can providi', iiist(‘ad of two, time* or even four pi’esses, which can Ix^ 
s('(‘n from ^i^^s. 2d, 24*. and Si), showing; tlu' bri(|uettin;^^ ])lant of the 
Zeche- }lau;enb('ek. Theit* thn'c hieitin^^ ov(*ns of ('(jual siz(‘ work with 
('i^dit Uoufliiilial pres.si's in such a way tliat th(‘ two outsidi' ovi'iis 
(‘acli pi’ovide two, while the imu'r o\en pi'ovid(‘s t.hn e, pi’i'sses w’ith 
la i(jm'ttin^f iiuileiial. The capacity of output of this jilant amounts 
to about 120, 000 tons of biTpiettes per year. 

Aeeordin^ to a table of statistics ^iven Ix'low in tin; followu’ne 
Section XI., niiK' mining companii's, lixcludin^^ the Dahlhauseii 
bibjuette works, in tin* district of the Dortmund Minin;,^ (xanmissiiai 
each showi'd a laopietLe production of over 100,000 tons in the yi'ar 
1007 Of them the Z(‘ehe Kn^n'lsbur^j^ {iroduced over 200,000 tons, and 
the Zeelie llerkules over 300,000 tons. 

In gem'ral the total net costs— includin^^ tin* du(i portion of tln^ 
<r('neral costs — for liiTjUette woi-ks wdth modern ap{)liances and capable 
of lai;ro outputs can In* made so favourable that, assumin^r the ja’ice' 
of pitch is not too hi^di, profits of about 150 to 3 00 marks per ton of 
bri(|uettes can be made easily. 


228 ' 


I{RI()lJEn’ES AND imiQUETONO. 


D. ECONOMICAL CONDITIONS AT THE KONIGSGRUBE O.-S. 
BRIQUETTE FACTORY. 

This new hri(|U<'i((‘ \ , hiiilt in jni'l <h‘sci ilusl in tin: jn 

\ ions sect, ion ( p ‘JO 1- the cost of insl. illation of which iiinonni(‘il to 

Kor t h(' hnildint,^ . . 1 GO, 000 marks, 

10)i- Ihf internal aj)[)li<inccs . . 180,000 

Total . . 0 f0,000 m.ii ks, 

will j)ro<lnc(‘, aftci' the* installation of the thud press piovidcd lor is in 
full opcralion, a. yearly ontjait of o\er 100,000 tons, since tin* thn'C 
lai;te 'ri;^d('r system to^eh'^joint presses an* aide to pj-odnc(‘ a total of 
ahont too tons pt>i‘ day, or 120,000 tons of laj^^e hrKpi(‘tt.(‘S })(■]• ya^ar. 
With such an annual pi'odnction tin' iidana'st ami li(piid,it ion of th(' 
costs ol' (he plaiil (10 [)m‘ emit ) work out at ‘U,000 maiks --0 20 mark 
per ton of hi'Kpiettes, which is 0 17 maik h'ss than in the casi- of tiu' 
ahose two-pi'ess factory w'llh a. yiairly ont[)nl. ol .*{0,000 tons (0 Hi M ). 
Till' workine wall's at the Koniesei-uhe plant aie also considerahly 
more fa voni'ahle, a faci jiaitJy attrihntahle to the lower I'atcs of jia}’. 

Accoidin^^ to till' account of (hi' stall’ of attmidants and waynm ei\ (>n 
on p. 200, the amount paid in wa^es dniini; the opmatioii of tlu' tliiec 
pi’i'ssi's is ahont 8d' 1 o marks [im- day, w hich, w ith a daily <m( [iiit of 100 
tons, is onl\ ahont0‘2l maik pm' ton as against 0 52 mark in llu: ahove 
two press factory. In this account the wa^es id’ the stoker ai'(‘ mit 
considm I'd, sinci' tlu' plant meiit ioiied (d)tains its steam fiom tlu' cidliery 
boilers With a cori'esjiondine' portion of tlu' sbd\ei’s wme('s, the 
woi'keis’ wa^n\s jier (on of hiitpiettes .imoiint to about 0 .‘>0 mark, eipial 
t hend'ou' to 0'52 — 0 .■)() - 0 22 mark lower Wladher in the rmiiainin^^ 
working costs (apart from the pitch usial). tlu' cost of tlu: workin^^ 
matm'ials, r('pairs,and I’ejilacements, loweramounts will also bt' exhibited, 
is (piesi ionable . tdu' turn' is too shoit to decidi' this point As reeards 
Titch, G 7 pm' cent is the maximum usisl for tlu‘ local coals, and in 
till' costs for ])itch at the fa\ourable juice of .‘{f maiks only 2 2S 
marks is paid out, which is 2’SO — 2 2S-^() 52 maiks less than in the 
lii st exanijile 

d'o this is to bt‘ addml tlu' consideralily lower selling ju iee of t he 
Konie^niaib(> britpiidtine coal (coal-dust), which, in tlu' summm' of 
l!)()^> was 5'5t) marks, and only taxed a ton of l)ri<piett(‘s to tlu' (extemt 
of 5 Id marks as ai^ainst 7'1)5 marks 

From the fore^oin^ it ajijiears that the (*onditions of the two b]'i(piet- 
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tiii^ plants w itlmul rn^inlin^ tin* costs ni' w oi kinL{ mato inK, i cpairs, 
and r('pla<-cnicntS“ (hinnif tnll working- aic s()iiic\\ hat ast'olhiw s - 
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Accoi diiiLt (( I tins ( hci c is a ditlcrciicc ol’ aliiiosl I niai k lot 1 1c' ( In cc 
iiijiiii paits ()1 till' costs oT niannl’acl ni’c, and taking into account the 
CDsts ol tin hi K jtict t mij coal t hci c is a dillci ciicc oi ll7d- SOO d7d 
marks p(‘t ton ol hi iijUi‘tt(‘s in ta\oni ol' the Koniits^i nhc plant.. ( )n 
llu' other li.tnd, tin' stllniL; pruu' .»!’ the Konii;s;;i uhc hiiipict Ics is lower, 
helm'' 1 2 'do marks pi i ton a;^;iinsl I d 70 mai ks per ton in t lu* tii st ease, 
which is 1 2d maiks lower li this ddienaiey hesiihtiatted I’lom thi‘ 
aho\e ddi) marks, there is still left tlu' \ei V tainsiderahh' a(l\antai;e of 
2 4'S marks for tin' kii^^er plant , eaimtal hy ronsidiu ahly liiefiei- mil put, 
lowei' wai;(,s, lowd pitch juicts and tlu' nst' of a smallei (piantily, 
mm h loW('i cost of the coal hi i(|Uetted, anil t he ivlat i \ ely hi^h 
selhno pi US' of till' hriijneltes. K\en if it is frei'ly admitted thatdho 
leiiiainino woiknio costs not taken into aeeount heie such as costs ol 
lepairsand replacements do fall hea\ily at, tlu' Koniesj^nuhe plant and 
col lespondinyd}' diminish t In* ad\ antaee. it will still he eivat enoie^h to 
eiisnie ,a hettcr and mme economical ap[ihealion of hi i-piettin^ than 
in the tirst nient iom d example. 


E. UNFAVOURABLE PROFITS. 

On the other hand thi* piotits of smaller woi ks, [lai I leularly those 
opeiatin;,^ with diyin;^ a])}»lianees and piesses in constant need ot 
lepairs. appear to he much le.ss satisfactory, especially if tin* plants 
are not ke[)t c(mtiniially em|)loye<l. 

1 'i’e Lhcm aiiieiiiiN the <0^1- ha uuikiue maleii.il^, u pum, md u plao iiieiits imi.t 
be aikled, ,1'' dialed alie\ e 
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For oxaitiplc', Ji bri(juctfc(‘ factory e(|ui[){)c(l ori^nnally with a steam 
ta})lc o)veii and ordy un(3 press (revolver type), costin^^ about 100,000 
marks, produced only 10,228 tons of ])ri(|uettes valued at 1)18,080 marks 
(at Id’O marks per ton) in the year 1006, The net costs w6 re 13-27 
marks per ton, so that the [)rofit was only 8224^ marks, corresponding^ to a 
litpjidation of not mon^ than 3*22 per cent. This is such a modest profit 
that h(‘re the ec()nomy of bri(jU(dtin^ is (jueried, and it is ordy done be- 
cause nosal(‘ has been found for the unti-(aited small coal which is used. 

Another works, which possesses a steam table oven and two revolvtu* 
pH'sses, showed, with incomplete workin^^ and a y<*ai-ly output of 
12,000 tons, manufacdurini^^ costs of 5 to 6 marks pia- ton, an amount 
which is not considerably j^r(‘ater than the (ailculated manufacturing 
costs given above (p. 223), and may lead to only a moihirati' profit. 

The lollowing are detailed estimab's of the costs of installation of 
two working coal-bri(pietting factories with somewhat ditl'erent e([uip- 
ment and output. 

F. ESTIMATE OF COSTS OF THE MECHANICAL APPLIANCES 
OF A COAL-BRIQUETTE FACTORY WITH ZEITZ FIRE- 
HEATED DRYING DRUM AND TWO MODEL II. ZEITZ 
REVOLVER PRESSES. 


Foil A To1'\L HoUKLY OuiTU'l OF ABOUT 13 ToS.S OF FiNIMIRI) 1-KO. Ub loU F. 1 ' I KS. ''' 
(Wat(‘r content of the coal up to ‘20 p< r cent ) 


No 

No. of 
Pieces. 

Object 

Apjiror 

Weight. 

Ap|n’i»x 

Cost. 



(it) Steam I'tant 

kg 

M. 



(1) The boiler is alieady present. 

(2) A liorizonOvl steum-eiigme With condenser, ‘15 Omni. 





cylinder diameter, 700-nnn.. stroke, 110 levs poi nun., 
initial piessuie 8 atins,, generating about 125 11 P. 





Total foi (u) . 

' 14,70u 



9 ,yuo 



(b) Workinq Plant. 



1 

1 

8ni)ply elevator for the crude coal, with cast steel link 





chain, iron frame and laibs, as well as sheet-iron 
cover and driving airangement, Cential length 
about 12 8 metres 

3,800 

2,450 

2 

1 

Orate sieve of iron bars for the above .... 

250 

130 

3 

1 

Combined hojiper of about 4 5 cubic metei capacity, 





with mouthpiece and .scra]Mng arrangement 

380 

240 


' Compare E. Treptow, “ Daa Briketticren dor Stciiikohlc iin Konigrcich Sachsen/ 
Sdch. Jahibnch, 1907. 

- According to the Zeitzer luseiigieozerei iiud Maschiiieiibau xVktieiigesellschaftj 
Zoitz, spring 1908 . 



Table T 


„ I No of 
I rifc'.s. 

4 I 1 

5 1 

I 

! 

I 

! 

0 1 

7 1 

8 1 

9 1 

10 1 

11 1 

12 I 1 

18 ; 1 

14 ‘ 1 

ir. I 1 

16 I 1 

17 ; 



ObjK-t 


('oal distnlintoi, HOO itim dijuii. tor, nmIIi (Inviiig j 
uiocliaiiifeiH . . . • ■ . ‘ I 

Zoit?. i>atcnt llio hri\to(i druiu, 16O0 niiii 

(hainctor insult' tin ilruiii, with c’oiii|>l(‘t>‘ o\on i‘(juii)- i 
inent, Ix'ttoiii val\(‘, <lusl oxtiai toi toi. iuoM* j 

tliO Hue (lust as fm as |H»ssihl.-. as \\t ll as juist Inios | 
aiul (ln\ 111 ^' nurhanisin ... . . I 

I)r\ coal clcvatci, ocnlial Icii^tli 11 motics, otlu'UMSo 

siiTtilai to No. 1 . . . . . . 1 

roniluned lioi>i>ei of about lo cubic nu-trc cajiacity, 
w ith niouth[ui'('(' and s(‘M)U't . ... 

Coal dislnbutoi, 14(t0 luiii diamclci, ^^ilb diivuig 
niccliainsin . . • • • ♦ • ; 

Pitcli clcvaloi, central length about 9 nielres, othci- , 
wise hiiiulai to No 1 • ' i ‘i ' 

FitcU-brcaker with bo|(]'ei , giati', and worm disti ibutoi | 

Woini mixer about 4 ft meties long . . -i 

Disiiitegiator, 1200 mm exteiior diametei, w'ltli le- , 
moN able baskets and dust tight covei, and bearings 
v'.itli ling lubiieation . . • i 

Coal pitd) elexatoi, C('iitral length about 12 meties, 

olllel^\l•'e ;is No. 1 

Combined hopjai with niouthim ee and seiajK! . . 

Distiibutoi, 1 lUOmm. diametei, ^vlth dii\ing niechan j 

Wonn conveyoi, 3r>0 mm diametd, (apabh' ot tiavel 
, hiig light 01 hit, about 7-0 meties long 
Model II., ie\ol\ei biKiiK ttc messe.s of the latest 
Zdt/ consti action, \sith steam kmadei, moulds, and 
Htamt^s loi bmiucUes, each of about 1 kg. weight 
and an houily output of about 18 tons. Ib.weitul 
construction, all parts being ol the best and most 
huit.iblo matenals • • • • 

, Bandconvevois ol wiio netting with non raimwmik 
' eaiiying lulleis, tendon ai langemeiits, gluhis, and 
dll ving mechanism .... • • 

Total foi(/») . 


j (c) Varioit'i 

' (’(aupleie tiansinission ai rangt nu nts, the belt pulleys 
Constiueted in two paits, excepting how.dd, tin 
driving pullev on the steam-engine lly-wheel ami 
the lighting (lynaim* . • • • • • 

(y'omidete appliances loi a steam s(ipeih< ater willi tlnck - 
walled cast-non tubes, including b(»tb coar.se and 
' line eiiuipmeiit • • • , ' , \ 

! Comiilete pipe hues fiom the .supeibeatcr to the steam 
kneadei, nu hiding the lalve anungeinents 
: Vai lulls suj.poits, glideis, coverings foi channels, and 
I so on 


Total fol (e) 


Total 

(a) Steam Plant 
[h) W(»ikii)g Plant . 

(r) Various 


9,900 marks 
73,120 ,, 

9,625 ,, 


Ajipnix 

.Vppi 1 

Weight. 

Cost 


M 

1,100 

900 

26,U00 

17,000 

3,000 

2,850 

9rm 

4S0 

1,400 

900 

2,700 

1,720 

1,100 

1,250 

1,700 

980 

8,100' 

2,450 

8.900 

2,580 

2.''0 

190 

1,100 

900 

2,300 

1,400 

46,000 

3.5,600 

2,400 

1,760 

102,900 

73,120 

9,200 

6,500 

8,000 

2,600 

1,300 

1,000 

1,500 

525 

20,000 

9,625 


Total sum 


92,645 marks 



232 nUIQTTETTBH AND BRIQUETTING. 

It in understood llmt tlio j)rieeH jin; frc'c on mil at Zi'itz station 
(H[)rin^r lfK).S). 

For t}i(‘ ('rcetion of I lie fon'^^oin^r inanufaeturin;^ applianei's and 
[larts the* linn soid out an experieneed erector, f(jr whom a sum of 
lilteen marks lor (‘aeli ilaysabsmiee from Zeitz, tot^a*ther with tia\(*llin^ 
exp(‘iis(‘s to and fro, must hi* {laid. Sp(*eial arran^^eiiients have to he 
mad(* for ovm\s(e*i work. Siillieimt labourers lifting tackle, and tools 
ai-(‘ to hi* [irovidi'd fn*e of cost 

Duties, 1 rei^^htaet*^ hri<d< la\ (*rs, na,\’vi(*s, earpi'iiters, slati'rs, (in- 
smiths, and painters, further diivni^jj belts, tube insidation, i^la/inj^^ 
lidirieat in^o and (*l('anin<^r matei-ial, (he illuminating^ a[)pliane('s, tin* 
eomjih'ti* st('am-pow(*r plant with boilei‘-f(‘ed ai ran^enienls, as well as 
tin* whole of the iron (‘.onstructional jiarts, aie not included in the 
su[)plies. 


G. ESTIMATE OF COSTS OF THE MECHANICAL EQUIPMENT 
OF A COAL-BRIQUETTE FACTORY, WITH STEAM 
SUPERHEATER AND FOUR MODEL II. SCHURING 
PATENT TOGGLE-JOINT PRESSES. 


t'oi: \ ToiAii llei iu,Y Ot in i ni. ('){] Toss :e nt 4 ki;. l>iti(,)UM i i s, oh 74 TuNn 
6- to 8-K(!. Huiei 1,1 1 i,s‘ 

(Moisliiii' coiitnil of tin* 00, il iiji to KJ [u I (’cut ) 


No 

N... (it 

Ol)lC( I 

Ajipiox. 

Approx. 


1’1CC( 

; Wu.dit 

Cost 



{a) S(,(tni 

tK 

- - 

M. 

1 

O 

Doiililc (nl>c lioiln of 10 alms siipn jMcssiiic, c.acli ot 





]()? s'l. niches lic.ituio sill l.ico, 1 1\ cted Ii>diaiili('aliv, 
iik'IikIiiio line atnl co.iise ci|iiipment |oi intciiial 





111 me , . .... 

ly.oou 

15,900 

‘j 

1 

Duplex Iccti slcaiii-pimij* loi ileal, no with iiOOO lilies 



o| walei pel lioiii . .... 

(jOe 

9;'n 

U 

1 

1 

llljeelois^ jVJo. 7 . . .... 

Iluil/ontal coliipoiind steam eiioiiie xvitli eolideiisei' o| 

luO 

' 1 

300 

1 



hOO 7r»0 mm. eyliiidei di.eiieln and 800 mm s|i(.k(\ 

} K’Idwti; ahout d'JO II. r at 100 ie\s. jiei mill , and 
initial piessiiie o| lO.itiin 01 the most modem. iiid 
)>oweitul coiisti uelioii, eonliolled tiom a H^mlutoi 
diieetly alleeliiio a jnei'isioii .shdino pi-^tuii. lii- 
eludiiio oil-j»umj>s, liihi lealois, eondeiisei cocks, 
.uiclioi jilates^and K’ws as w ell as one S.at/ sci ew ke\ 

j 

1 

31,000 

‘21,800 


1 

riolectiiig lails toi ll\ wIk'cI and mam belts ot the 



steam eiioinc 

.‘ISO 

170 

0 

] 

^Vatcr tank alamt 8 cubic melies c.ipacily . 

1.^50 

450 



(Total (t) . . j 

8‘J,3.3o 

39,570 


‘ An’enliiio to niturin.'it uui fidiii tlie Zcit/oi* KiHSioio-'/nei uiul M/nclwiientau 
Aktieuo('scll‘;( luift, Znt/, .spi iiio |;k)S. 



THK ECONOMY OF COAL BRTQrETTINO 
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TAiir f ,i}i ii 


I 

i No of 

I’mv cs 


Ohjool 


9 

M 
1 1 


1:5 

! 

1 1 


1') 

17 

1> 

19 


23 

.4 


i 

i 


26 


27 



j {}>) ir >} ■ in'/ I'htut 

2 ' Siipi'h I U‘\ Uoi'', ;t00 111111 icioss tli(« huckol'', with 

wioiiolit-iioii ou'-mM cliaiii, Ill'll lijiiiio with ''lii’ft 
* non coxoi 'IikI fullino -•liilc''. uioui^ht iioii Inn kit 
h'.i'ii and (Irniiio oo-ir^ L’liitral h'iio|h iihoiit 
I 16 no I It s * 

2 ' ( 'll oi'i ol Moll hai'> lor I hf .iht>\ I .... 

2 ' Diiini so\cs with |"iroi.iI(il shoi I iioii phtt'^, 1.600 

iiini iliiiiirl'i, .1000 null loiii:, with lu'.unij^^ lunl 

1 ill \\ ll|o o,';il'> ... 

2 CoiiihiiiHl hoji|'cis ot shi 1 1 with A ''IkIi ^ iinl it*\''lM!o: 

4 Sioi.im hojijifi^ ot shritnoM, 2.6ti'i iiiiii. di illicit i , 

with conn.il hottono', nioiil hpn < c which c.iii Iw 
! clo^td, aii'i iiri,in;^ciiii Ills, t lu h ot iihout 

26 < Ill'll met ICS 1 u|i,o it\ 

t t'o.i! di^liihutiiic til'll i7tH) null, diaiiictci, with 
.ICi C^vi.llt s Hll'l dllMllft ft' •If'’ • 

2 ' I’llch-lii' akii 100 ■ 260 null hn.nith hctwicn ).iws, 

will: ■'t 1 0112 11 "11 1 > itiic, the I'll ik 1112 1 iw s hciiig 

i ot ( oijiiiili 11 htiid t .is( lion 

2 Titch (I'litois, wi'lth ol hiK'kcls 200 iiini , cintnil 

i lcn 2 lh 10 6 nil'll' othci wi'o . 1 ^ No 7 

2 I I tMiitcoi'Ooi toi I'uK I I I'-ino I'lli h, di Illicit 1 o| I' iskct 1 

' hOO 10 ill , with loin i n s ol In il'-i s, i ni^ lulu n .lU '1 

I'c.nnio-^, tliisi iiolil co\tii., tin whole ou i ''lion2 
I hisci'hlt. 

2 , ('oiiilnii' d liof'irci |oi 2i"Utid |'i6h,with liioul h|'li > o 

which tan 111 i Iom 'I, .itid '-i i.i(iin2 n Mii2' UHUit 

2 ! l*il( li-ilisliiliulni2 tahh, IdOO nini di.iliitlti, with 

^ K ( ( "1 !Cs and '! 1 1 \ liic ft' -'ll s . 

2 I ^\'ol 111 con\cV"i'', 160 niiii di iiiu tci, with wioiichl non 
I woiiii tioiiolo ilid I'lidccs, htailll^'^ and diuilio 
j lliliMiN h ti 2 t h ahoiil '.I no I It'S 

2 ' I tiNinli 2 ialois, loOO nini oiit-idc iliaiin li i , with lino 

liihrn all '1 hfainio'' aii'l diisi todil coviij llo- whole 
"11 a '.I loiio liao' j'kil' 

2 ('oal['il(h iI'V.iloi", width "I I'U'kits fiOO uini , 

I - 1 iitial 1( iiL'ili ahoiii 16 no tn "tin iwisc as No 7 

2 I Coal lo'j.|)iis ol shut ill'll, Wllh iiioiil h|il ' 1 1 s wliltli 
I can hi ( lo^t d, aii'l lai'ino ii'l'liaiitc 

2 Coal diMlihiitliio tal'h^, 17<M) mm. di.iiuctir, with 

aiio^orn^.nid dii\in2 2'Uis 

2 ' Woini I on\i ) ois .;60 nnii diaiin I'U , Icnot h con\ i \ 1 1 ] 

, 6 no I ' ( ol he] w isi .i.N'i I'S . 

2 I Wioiinht noil ti, lints loi laiiynio the t oal liopi.tis, 

j ilisiiihutni 2 lahh s aii'l wtiini coiiveyois, No^ 21,22, 

I anil 2 1 ...... . . 

1 j Snaiii kiicadci'-, 1200 iiiiii di&iMCt'i, with casLstiel 
j iniMiio wiiiOt on a icilit.il slialt, steam jets wilh 
1 I'ljic coinieetioii, w ion 2 ht -Hon mixnift c}lindii, e.ist 

1 iron lowi-r siij'i'oit , mil diiviiift 

4 I ^Volnl con\ejtiis h‘‘tween the steam kneadtis ant] 

I hiiquettc pi'sscs, witli . .I'-t-i’oii woini com is ami 

j w rought non woi 111 wHifts, ht \el w Ik ( 1 til ue . 

4 To 2 fth'-)onit l'in(iK Ite |'re--< s, Sell n n lift | ait t nt, •’'‘J'ldil 
' 11 , tor a total honrlj out pul ol 66 tons 3 4 k^. 

' hi I'jm ties, or 7 1 loiM ♦; h k" hiiijiictti s, -.t.ilih ami 

i can lull} t icctt d, tin 1 l\ eis, links <.f tie knct'joint, 


.\ppioV 

W.iohl. 

\ppl..\ 

Cost. 

U'. 


18,600 

9(i0 

8,700 

no 

3,60(1 


1.600 

610 

10,400 

3, mo 

6,600 

3,900 

9,000 

3,^00 

6,600 

3,800 

;i,6oo 

.1,100 


600 

j J,MH) 

1,700 

1 

1 6,100 

3,20'i 

1 s.oOO 

6,700 j 

1 ^,('00 

^^,700 

l,s00 , 

800 

I 

; I 

, 3,300 * 

1 

1,960 

i 6,200 

2,600 

6,^00 ; 

i 

1,600 

32,000 ; 

19,600 

rt,000 j 

4,800 

! 



Tahlk 0 — continueil. 


N„. 

No. <.f 
1 * 10 ( cs. 

Ol)jnct. 

Ajijirox. 

Weight. 

Apjirox. 

Cost. 



!is well as tlm uj)])or uml lower cioss head, of the best 
east steel, the axles aiifi teiiair>ii bars of forood steel, 


M 



tlie i>ress cliambeis o| soft, forged Siemens-MaiLiii 
steel, and all the lemaining j»aitsofthe most suitable 





nuiteiials. The press chambers and stamps are 





aiiaiiged s(» as to be easily changeable for producing 
brnpiettes of olbei sizes . . . . 

1*21,000 

84,000 

‘2S 

t 

Loading l»and of wire netling, 800 mm broad, with 





wroiight-iion lianie, eariymg lolleis, tension ariange 
meni, eliain diive, and loading slides w'ith counter- 
weight. Central length about 7 metics , 

12,400 

7,200 



Total (//) . 

290,(150 

171,900 



(e) VariovH. 



‘20 

1 

Complete transmission with ring lubi mated bearings, 





all the liouble-belt pulleys, sbalts, couplings, bearing 
biaekels and fastening m.itei nils .... 

20,000 

14,300 

80 


(Jomjilete e(iuij>meiit foi tlie steam supeiheatei with 
system ol east non tulx's, including steam vahe, 
safety-valve, maiiometei, jiyiomcter, masoniy, and 
complete gial.e e(]ini>menl 

20,000 

5,800 

81 


The eoiiiplele wiought-iioii steam-pipes between supei- 



1 

I 

‘ lieatei and the steam knoadets, iiicbnling steam 
! vahes, cocks, and the condensei japes to tlieoutsi<ie 

j 


1 82 


nt the building . . . . 

'riie euiiijileto .sleam-|»i|H‘S between boiler, engine, 
liiniij), and siijieilu'atei, ineluding teed jujms, blow- 

1,800 , 

1,450 


1 

, oil jiijies, blit excluding suction and waste wati r 

].t|H'S . . . . 

4,000 

8,200 

88 


Vaiioiis wtoiiglit-iion sujijioits, slides, ehaiiiiel cmeis, 

i 


i 


and so on ... . . 

4,000 1 

1,200 

! •■51 

1 

1 Tiavelluig eiaiie in the jness room, toi liand eliaui 

1 

1 


diive, 9 metie sjian, 5000 kg. eairying jiower, o\- 

I 

2,800 


85 


1 eluding t lack along the walls of the building . 

1 Foi election and selling the loiegoing imu bines and ^ 
aiijibaiiees in woiking oidei Ity twuoi tliiei' electors | 
and one engineer, to wliom tlie meessaiy lieliieis, | 
siu'li as locksmiths, blaeksiiiilhs, laboui'crs, and s(» | 
on, as well as sutlieient lifting ajijdunces and tools, 

1,600 

1 

1 


i 

must be lent fiee ol eliaigo 


19,000 


1 

Total foi (e) . 

59,200 

i 46,550 

1 

1 


(i KAN i> Total. 



1 

1 

j 

1 

{it) Steam I’huit . . 89,570 maiks 

(/;) Working riant . . . 171,900 ,, 

j (e) Vaiious 40,550 ,, 


1 

1 

1 


Total . . . ‘>58,020 marks 


The ])rices ;iro iiiKlorstood to be Tree on rail at Zeit/- station 
(sprin^^ lOOS). 



SECTION XI. 


COAL-BRIQUETTING STATISTICS OF THE MOST 
IMPORTANT BRIQUETTE-PRODUCING COUNTRIES 


Thk most of these (•(umtri»‘s at tin* jjiT'stsit jipe tlio ( i(‘nii;m 

Empire, Eel^ium, France, (JrcNit Britain and Indand, Austria -1 lnn;4aiy, 


Millinti tons 



...... — Coal - - - - Coko — • — — liriijurttcs 


Flo. 104.~Ciiivos re})n‘s('iitnif' the (li‘Vt‘lo]tmeiit of theco.il, coko, and bii<iuctlo |irodiii'lioii 
HI the l)ortnuin<l Mining ConinasMon’n region in the years 1900 -11107. 


.and the United States of North America, in wliich firdtu' tht*.y are dealt 
with in the following pa^e‘S with the exception of Airstria-I liin;;ary, 
■’Which is dealt witli second in eonseijucnce of its g(‘0^raphical situation 
Jn the statistical tables tlie coal and coke production of the countries 
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BllIQnK'rTES v\ND nniQUETTING. 


A. GERMAN EMPIRE. 

'['hr production of Ocniuiny is made u]) mainly of that 

of I’l ussia (1.), that of tin*, Upjicr Rhine district (1 1.) (so calletl by tlio 
aiithoi), and that of th(' kingdom of Saxony. 

]. RiU'ssix 

d1ic c<)al-bri(pictt(‘ [irodiK^tion of lhaissia i.s made* u{) for tlie ^neatest 
pait of that of Lower Khmiish Westphalia (</), which in this case is 
covered by the J )oi tniuiid Minini;* ( 'omniis.sion’s district In addition, 
till' lamiainin^f distiicts, Aachen (h), Saarbriick<‘n (c), llj)p(‘r Sih'sia (<l), 
and Lows'r Silesia (c), art; situabs] more or less close by. Furthtu', coal 
britjUettes art' ])iodiiced at st'veial tlistrdaited })oints on the coast, the 
tpiantitit's are unknown, but in any (‘ase art' nttt s^tecially ^reat anti ai’c 
nt)t. ettnsitiered ht're. 

{(() Loirrr J\lirinsh WpstitJidlKf, (hort iim n<l MinliHj 
('(nil in I ss ton's Ixci/ioii ) ’ 


Yen 

Coal ol»taiiic<l. 

Cok(' |)i()dtiOA'd j 

Bn«iiietlf 

J’l.xhicti'.n 

No of 
l5ii([ii(.‘tto i 



i 

I’irsxrs 1 


toil''. 

tons. 

tons 

1 

ISHf) 

28,970,288 

2,8.11,018 

98,839 


USHG 

28,197,81 1 

2,997,013 

128,906 


18S7 

30,100,328 

2,722,010 

229,981 


1888 

:;i 283,01 1 

8., 077, 007 

290,089 


1881* 

.i8.8.0r),llO 

3,318,009 

380,t58() 


181)0 

iC"!, 109,290 

3,727,07 9 

310,710 


1M)1 

37, 102,10 1 

3,8 19,080 

192,809 


18 Dll 

80, 893,. 902 

1,177.932 

939,290 


1898 

88,018,1 to 

1.892,090 

720,890 


1 89 1 

•10,013,073 

4,802,881 

1 791,070 


189.^. 

11,1-1.9,74 1 

4,99(),731 

; 789.293 


1 890 

1 4 1,89.3,8.04 

9,707,291 

810,320 


1897 

18,423,987 

1 0,899.017 

9t;i,31 1 


1898 

I .9i,ooi,r.9i 

0,994,309 

1,081,931 

1 

1899 

94,011,120 

7,708,991 

1,318,822 

89 

1900 

99,018,900 

8,809,804 

1,971,839 

j 97 

1901 

1 98,147,097 

1 7,909,829 

l,tll9,918 

108 

1902 

i 98,038,991 

8,002,1 11 

1 l,t)99,7'.)0 

131 

1908 

01,089,991 

10,19 5,107 

1,827,199 

1 112 

1901 

07,938,081 

10,831, 1 57 

1,889,087 

! 198 i 

1905- 

09,373,931 

12,097,801 

2,290,118 

lot) 

1 900 

70,81 1,091 

J 19,999,781. 

2,088,918 

103 1 

1907 

80,422,710' 

1 10, (508, 021 ‘ 

1 

3,013,099 

1 


It can ])e st'tui frtan the abovt' table and the curves in li^^ 104- how 
('xtraordinarily steadily th(‘ production of britpiettes in this ^n'eatest 

‘ Acrordinj^ to llu* ainmiil rcjunls tai ‘‘Die IVr^uerksindust i le mid liergverwal- 
Vreiis/ciis ’’ in tlie /‘/o/.s ni Mnuittiial ntsihnft. 

■ Strike year. * l*iu\ looii.d li^ouvb. 
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industrial district of Prussia and tlio (Ituanan kingdom has dcvolopNl 
ainco ISSo t" Its prrsnnt supnann ini}H)rtaiK‘«' Tlu* lollowin^ tahlo 


1 housand tniiK. 



an.l (lui cun- in ti;^. 105 show tin prudiidi.iu ul' liri(|iicl,lcs in tin 
vanoiinuiniip^nlSlrictsconccnndcl tin Doitmuiid Miiilnutjoiniidhsion’M 

district in tin yciirs lOO.'i to 1005 - ' 


M iihiil; 1 It t J 

11)0:3. 


tons 

Hiviimi . . . • 

0(),()01 

Dnniiiuiitl I 

11,37:. 

WlllCll 

121,')’^! 

lLilnn,i:fn 

429,. "dJl 

Slid P>0( liuiii . 1 

4,179 

Wilt iPlisclit I'l . 

3l9,'l9t3 

Still Esspn . . • • ! 

.357.001 

Wt'idoti j 

Obfrli.iUM II . . . 

69,302 

1 

ToUl fitr ilio l)oi tinuiid Mininj: 


(joiiinnssion’s ilistiu t . 

1 1,.3»:7,0S9 


1901. 

1905. j 

1 906. 

1907. 

tons. 

toll^j ^ 

tons 

tons. 

20. .349 

31,924 

31,1 10 

31,667 

2.33,716 

264,316 

321,359 

.399,880 

18s,6S3 

179,439 

203,671 

151,978 

166,026 

558,039 

6);5,770 

685,474 

15,220 

36,298 

70,35 1 

131,842 

3:30,3.87 ' 

:129,369 1 

325,161 

3.31, 8 S5 

.385,742 

553,822 : 

096,219 

850,801 

65,6o7 

99,317 

134,272 

1.35,072 

20,166 

j 39,797 

1 46,894 

72,3:;2 J 

,751,196 

2,092,:351 

2,195,1 19 

'2,838,931 1 


' |)i' F. .Iim^t, Ihi' /;. Oberher'i'di'lelif.iilci li'/ilmmid in dm 
Jahren 19U.‘V1907, (Jluckaiif, 190s, No. 11, ]». IlO'i. 



Bri<|U(;tlcH vv(!ii' (horofoic only produml in 0 (of the total 19); 
districts, Hincc, as a matter of fact, only the smalls from the smithy 
ami hard coals as they occur, chiclly in the south of the district, 
are really iqiiilicahle. In the year 1907, 89 out of the 156 mining 
commissions in the district possessed briquette factories, and altogether 
they produced 2,H88,93I tons of briquettes, so that the briquette 
prodiietion of the district, assuming an 8 per cent, addition of pitch, 
is equal to 2,611,817 tons of coal, or 8-6 per cent, of the total coal 
output (80,182,647 tons). The Zeche llerkiiles showed the highest 
production of hriiniettcs. The following table shows the mining com- 
panies who had an output of hricpiettes exceeding 100,000 tons in the 
ytiar 1()07 : — 


Name. 

Output ol 

UitKluctinn 

of 

('oal used tor 

Sham of tlio j 
Total Coal 

Coal. 

Hrifiucttcs 

Biiqurttin^'. 

Output. 


tons 

tons. 

tons 

pci cent. 


033,979 

.3*27,104 

300,991 

47 81 

Kii^elsliur^ .... 

RtNciilihimcmli'lli' 

477,819 

210,910 

194,070 

40-02 

30*2,011 

171,673 

100,099 

41 32 

It’lletll. Niielilhll . 

188,810 

167,050 

154,330 

31-57 

30 -03 

Siebeiipliineten . 

Kiiili.ielit Tiolttaii 

321,972 

1*28,183 

117,9*28 

481,715 

1*20,307 

110,082 

22 98 

Diililliiiiiser 'I'lt'l Ihiu 

‘2*2*2,381 

114,990 

105,791 

47 57 

.loll, 1 )(Tm('lsl tei 

261,480 

113,400 

104,328 

39 91' 

llumlmm iiiul bnuiziskd 

008,170 

104,8*27 

96,411 

15 86 


1\) this must still Ik‘ mldiMl llu' 1 )ahlluius(‘u l)ri([uettt‘ works, 
which produced 110,840 tons of hri(iuettes in 1907. The standard 
yearly ligiiros for most of the mining commissions comliined in the 
Kssener Kohleiisyndicat since 1904 can be seen from the following 
table : — 



YEAR..Y FICU-RFS of THE lllM NO CoVrASIFH « ml I’.KlVt I H !• ^ 

IIIK KlIEIMSCn.WhMMUvlIFN KoIIUNsYNPH VI, OlVlv. IHF. ' ; ' * ' ' 

Cork, Com, ano BitiQrKrrtN, vocokoivo ro imk I’osition on hik U 
1908, A8 AOAlNsT Tlivr OK I UK Isi Jamjauy 1907.* 

_ , 

I FimirrH for 


1 




__ 




1 

(\)llu'iy or Conijw'iny. 1 

i 

Coal. 1 

Coke. 

BrnUli'ttes. 

i 

1907 ; 

1908. 1 

1907. 

1908. 

1907. 

1908. 

1 

tOll'N j 

ton» ' 

tuns 

(onM. 

tons 

tuns 

Alt^’iidoit, fltwrik- j 

! scluift lit'v Zoclit) . j 
i A ]t 1 0 r l)i‘ c k c Akt. ■ 

‘240,000 

210,000 1 



72,600 

77,300 

1 



Veroin f. Ber^baii 
Zwlu) Mfirgfueto . 

300,000 j 

300,000 1 



90,450 

9‘2,450 

(lowoik- j 
j sclultt . . ; ' 

: liOChUTUt'l VcrcHl t 1 

1.55,000 

155,000 

1 

1 



100,000 

100,000 

1 lUifl Cus/ 

j ‘stiilil trtbnkiition, 

1 

1 

1 

1 

i 





1 iiicl.Ci'Weiksch. v('r ' 

1 Kii|,;t'lsltuiL; . • 1 

3111,000 

1 

361,000 

1,000 

4,000 

153,000 

36,300 

151,100 

46,300 

KiiiohiKdJcworksoh.ilt 
Dc'Utscli liuvoinbuij^'- 

150,000 

1 

150,000 

1 





isclu' Ib i^woiksuiid 
Hutton Akiton-(b'- 
solKcbiitt 

1 

1,785,000 

1,785,000 

128,000 

r2H,000 

216,000 

246,000 

Kiiitniobt Tirfbiui j 

j 





1 

Cowt'ikschaft doi 

Zcclio . • ! 

5.'! 2, 000 i 

582,000 

79,000 

79,000 

163,350 

' 163,350 

Kssurier Stoinkolden j 

i 

1,355,000 



160,900 

601,700 

1 botLTWcrkc' Akt.-C(‘S “ 

1,355,000 . 



Kwald. (b A.uksoliatt i 1 






' dos Slfinkolduii 

boiL'Workis 

! 

1,903,000 1 

1,993,000 



51,450 

54,450 

1 Frcddicho Moyonsonno ! 

1 Ce\Neikschait . . ! 570,000 

5/0,000 i 

112,000 

: 112,000 

ISO, 000 

, 180,00(1 

(lolsenki rcluMiUi 

Beiow. Akt. -(/PS. . 

7,(198,000 

8,698,000 ' 

1,404,658 

' 1,726,808 

72,600 

144,600 

Gotto.ssof^on, (icNM'ik 




1 



rtcdiaft des Stoink, 
lb;ig\v, . 

180,000 

180,000 



54,150 

54,460 

rrutoholl'iiungslmtte 







Akt. f. Bcigbau u, 
IluttoiibotrK'b. 

1,900,000 

1,900.000 

40,o00 

10,000 


72,000 j 

I 

Ilarponcr Boigbaii 

Akt. -ties. 

7,240,001 

7,210,000 

1,650,000 

. 1,650,000 

17,520 

57,620 1 

Hibernia Borgwoiks 
Ges. 

5,416,00(1 

.5,416,000 

812,800 

812,800 

54,450 

j 51,450 

Ilordoi Bergwoiksund 
Huttonvcrcin . 

150, ()0( 

s 




‘ 

, Johann Doiniclbberg 

240,000 

240,000 



108,900 

i' 115,900 

Gewcrkschaft . 




1^, 



— 





— 



: A - 
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niUQUETTES AND RKIQUETTING. 


Yf.aki.y Fkjiki.s "i' nil Mimn<. Comi-ymks wini Hrivi'mii'- 1-aci'>k'^> comhinki) 

IS nil ItilKIMM II-WkSI! Koll LKN M>i- ^ 


Fi;;ui''s foi 

(:r)llifiy oi ConijiAiiy. ! Goal. 

I 

1 VI 07 1 im 1907 . I 190 ^ 


Mink Iltr'^lwiu Akt. ■ 

(JcH 
Mulillinm'S' 

Vt'KilIl . 

NnidHtcin, Akt.-(!('s. ‘ 
Slcinknlili n ll' i;.;- 
w(‘ik 

riininx, Akt k I 

H('r{;;bHU u. Hutton* ' 
liotnol) . . . I 

S 1(H) 0 n j) 1 II 11 0 t, (' n, 

(lr\N ( iksoli 

Solmlkiu , (liubon uiul 
i 1 1 ut,tonv(‘i . Akt -dos. 
i Sclun liiuik u t 'ballot • 

I toiiliui o douoi ksoli . 
j Viktoi ia,Oo\N oiksobnll 
\V 1 0 11 (1 a li 1 3 ba n k 
(lO^^(■Ik^('balt, 

j r.ii<iU('tt\\rik Dahl- 

1 bauson . 

Odioi (’(uiiitaiiu s, tiiiii* 
mo coiiiii luios not. 
jiioilucingbi i<[Ui’ttos 

Total . 


tons. 

.| ir . 0,000 

1 , 3 .H ),000 


2 , 740,000 

300,000 

300.000 

1,000,000 

iSO.flOO 

135.000 

125.403 


tolls ' 

150.000 ^ 

I j 

i 

3 . 100,000 

300.000 


1 . 30.000 

13 . 5.000 

125 . 1 ()t 


tons 

05,000 

512,010 

(‘. 1,200 

222,150 


llii([Ui-Ues. 

1 

1007 . I 1008 . 


512 ,*) 10 

»; 1,600 


ti.ns 

51.000 
325,000 

71,280 , 

l 32 ,()i )0 

72,600 

51,150 

51, 150 

i 

1 . 30.000 


tuns, 

51,000 

361,900 


71 2 S 0 
132,600 

72,600 

51,150 

67,950 

180,000 


1 l, 112 ,S-, 0 | -A.^siV.no, 3 , 212 , 810 . 


In tlio yc-iu-.s 1S!U In ill Uin slmln of Um l.niiuctte- 

p.n,luciiin works of this ilistrict worn ronilmusl in tin' Unknlts- 
vnrkiuifsvoivin /u Doriimnnl, wliinli i.linnilci! to tho inarkntnin innl 
sal.' of theontpui of l.ri<iUotto,s, ns woll ns tlin pnirlmsn ol tho pitrli 
nscl ns bin, linn nint,'rinl. for tl..' ulnil,' of tin- inininj; ,'on,i,nnn..s. 
'I'l,,' foil, .Winn tnbl,' is n reviow of Uu' w,).k of Uio r,nk,'lts\ nrkniil.s- 
vertMii IVoin 1 80 1 to I 

Witli the nnd ..f tlu' ,(onr tin' liriknltsvnrknnfsvc.vn. /,u 

Dnrtnunnl (•ensn,l its nrlivity, its splwro of work l.nin.i; (Iwn nn<l, rlnkn.i 
by tlu' Rln'inisrli-WostfiiliM-lK'n K.ililonsyinlirnt at I'is.s. n. Tim pnncipa 
pnrtinent rosnlts obtained during its operation sine.' I!>()4 ar,' collected 
to^tH liov in tho I ol low ini;' ttibU'S. 

, n Akl.nl,'.. f, ll.'rgl.,n. a llultci.l.et,-,’' lUnre. 

1 lucbuled n. (1,0 l.g.nes n'l,U,i.« L. tl.o (a'l«...kn,ln'.n'.' bcf-uoik. Akt -(,cs. 



j /'i> _/ilf f - 1'* 


I'MI'Nl) 

'I'O ((’nIUIMK* 

will 

111.’ ( 

III \ . S 111 Hl; 1 0() ) 


1 MIS 

1800 

1000 

lool. 

I lOUJ 

i 

100 ; 

1 ,o;s,;];!s 

1,. 'Of., 113 

1... ,0,810 

1,003,908 

1 

, 1,010 010 

1,780,300 

1 Oil*;, it/ 

1,^15,000 

1, IS 0,1 30 

1.: 

I'*,sl3 

' i,oii;,ooi 

r,ooi,s(,i 


17 13,-j7.i,:.ji foi 

is,. '01,001 08 

-’11,0 

1,0,1)00 

11 l'8i,0,0s3 10 

1 't, i00,.50O ,30 

10 

:i’' iMhd 

1 0 07 

10. 

3! 10 OO 

ll'l. 

7;»,7f.7 

1('3, ISO 

10^,970 

lit;, 000 

112,700 

lit. 00 '. 


I'O 10 

t 7 1 l,osO 10 

0,OI3,OMO 

t.l . I,'M7 003 1,7 

1 

o,:m. ...s'i 71 

:io 

00 30 

11 

1 1 

! M 


.!1 

30 

1 1 

10 

1 1 

3s .3(1 

"1 1,S70 

00 ' 0)7 J |s (i;{ 

070, S' 4 00 

00 l,ti7> 

O.o 1 t,0t,,O0O 10. 

1 oi.s, t'.'.* 7 1 

is 

10 .0 

17 10 

10 

OO , 3.9 0;. 

.3't . 9 

1 

1 

looo. 


1 OO 


( 

1,010,0(11 


l,i.'i|,St.l 



SO 



S 1 . 1 1 0 



■’ 0 

- 77 


n, loo 



0 

sol 


0 ’OO 



00 

Ssti 


7 l,Ot.O 



[t 

7/0 


11,03,0 



1,7..0 

Ot(S 


1,877,0. so 



19 



1 oo;{ 




l>( 1 1 1 III 



|H 1 , 1 1,1 


77.'.,OOs 

.,0 0 


700,0 '.0 

1 5 0 


1 o7 ,00o 

7 0 


100,1101 

(1 

1 


I'.a.ooo 

',0 0 


013,0S0 

30 ) 


! 1,000 

j • 


0 ■5,0 10 

''•1 i 


• iJO'. 

II -j 


■5, 100 



1 i" ooo 

s 0 


101, S70 

'(■11 


01, OH 

1 7 


1 :o,oi'i 

s 0 

f' i 

1,046,001 

I'lO 0 


1,0)0 1, SOI 

11)0 0 , 


^0^, No. ll!) 






tlEVirw OF Tim PulNTlPAL OK THK rilOPUmON AN1» SaIF OF BuiQUKTrKR 

nOKlNO T1!K OrEl’vATlON '»K IJIK UnKIMSi'll-WKSTK VL1SOI1KN KoHLKN^YMHKAT 

FOR THK Ykahs 1904 1907. ‘ (C<>ini>;iio With thocmvcsin lip IOC ) 


1. (/si of lii'njui lling r,.(i/ and PUek. 



loot 

1905.“ 

1906. 

1907. 

Total cojil output of llic ('olbciif'. 

Pms, 

tons. 

nuis. 

tons. 

111 tiu' S) iiilu JltC 

Aiuuunt ttl tli(‘ above useil fot 

(w,lir)5,901 

65,382,522 

76,631,431 

80,155,994 

biiquettiiip 

1,7''^4.o34 

1,915,478 

2,316,839 

•1,617,191 

- ]>cieeiiUpe of tlio output 
'Die eoill C'insist<Ml (it , - 

2 r.8/< 

^2-08/; 

= .t-02,' 

=-3-26;. 

((/) Small liaid oo.il . 

=: ]H‘rct‘ntap(; of luiquettmp 

450,216 

110,286 

488,041 

568,181 

(M).al 

2r. 9trv 

- 21 oy>:. 

::r2l-06% 

-2171 

Appiox \ahu' per ton 

4 0 M. 

4-5 M. 

5 0 M 

6-75 M 

(i») Foipe eoal slack 

= j)ei'C(‘nUipe ot' biiuuettinp 

S:K),332 

1,055,252 

1,300,139 

1,561,270 

coal 

-47-S.'^Z 

-5 1-2 IV 

-56 12'/, 

.59 77 /. 

A]»)uox. \alu'' i»ci ton 

5-r.O M 

6 on M 

7-50 M. 

8-50 M 

(r) Small tat coal 

= pciceiitapc* u( brepictlinp 

153,656 

470,940 

528, 6. 5 ‘J 

481,728 

coal 

=-‘26 -16^; 

^24 67% 

-22 82 / 

- 18 52% 

Ajipiox. value poi ton 
Quantities of pitch used Pir bn- 

8 75 M. 

9 00 M 

lu 50 .M. 

11 80 M. , 

(juettino'* 

Total jia)iiienf^ I'oi jutoh hee at 

120. 1.53 

188,901 

161,588 

187,586 ‘ 

1 the binpiotte (actoiy (excluding 

M 

M 

.M 

M. 

1 the Syndikatfabiik, Kuiiden) 
Appiox. {iiico of pitch p'l t<m 
) fri'c on wapgon at th(‘ biupiotte 
faelory - 

5,666,754 '86 

5,425,43P51 

6, 55 1,7 59 ‘12 

7,079,056 06 

f 

! (a) At the bepininiiK of tlc' \eai 

50 

41 

40-50 

40-50 

(6) At the (Mill ol the y(‘ai 
Payments lor the jutch per ton o| 

40 

.38-.50 

40-50 

3 9 ‘00 

bi KjUettes produced , 

' 3*00 

2 ‘58 

2-62 

2T>6 


2. Nitvibei itiia .l/o,s/ Iniporti>nf H'i>rhn<j App/t'incrs of thr Ilru^uAU Farf'ous 



1904. 

1905. 

1900. 

1907 

Number of 1trh[acUe factories | 

Factone.s working with — 

Ueguining ol the yeai 31 
End ol the year . 31 

32 

31 

31 

36 

20 

28 

36 

38 

29 

31 

(a) Heating o^eus . . | 

{}>) Witluait hi'utiiig oven but 

Px'ginning o| tin; yeai 23 
Emloltheycai . 23 

21 

26 


7 

with siqici heat 01 


8 

8 

Numhei of piessos (including I’gg 

rollers) 

The ] tresses were . — 

137 

140 ! 

160 

156 


130 1 

138 

143 

(n) Condi nlial piessc.s 

126 

{b) Tigler'presses 

3 

0 

5 

6 

7 

(c) Egg -1 oiler pi ess(‘s 

7 

7 

7 

(d) Presses of other consti uction 

Bouiio/ ... 1 

0 

0 

0 


^ Based on information su[)plie(l by the Kohlensyndicat at Kssen. 

2 Strike year. 

^ Almost exclusively medium hard ]>itch. The quantities of soft ]»it('h used in the 
lluid state by the Zeche Holland III /IV. from their own coke-tar plant are not 
included. 

* Excluding the Kiederrheinifech-Wchlfalibcheii iiidubtnal district. 




STAtlStiCS OV MO$l^ IMPOHTANT BKIQrmK'ni 01 '»lTCING COVNTBIEH. 


i. /*’/ f'l ixl h t 'll 


rniiiil. 


Total l»i I'jiit tl*' piodut'tioii 


Tot.i 


i| 1 . jlK t 1 ( 


.UK't lie] 
iiiiiiino (•(iin|'aiiif‘s t 

o\\ n 111! tiillui ! 


.Hid sal*' 
imitiKil 


- |>t'|( I iilaot' n 
{!>) K'.'o lui'Hictt. > 
|M !■ ( niaoi <1 
II, ud It ii-'' "( hti'Hiftl* 

I (^>uahly 


I' lM d pnrcs fill Iiiujut ttc^ |i«m 
(on - I 

II. ^ . i 

nr 

A\ I i;i^« soiling' ]'i ici I I'l loll 
at rollici \ , ot In i.jUi tti ^ ot 
all 1 la^si s 

Total |no( t't'ds Ihnn tin’ ^ if 
o( In ii|U( I to. Iiy tin* .'>\iidi- 
( ,i(i It 1'ollii‘iy . 



10')4. 

loor. 

100(5 
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The distribution of the sale of briquettes aiuoiifj the various‘s 
markets (provinces, countries) is shown by tlie review collected from ‘ 
oOicial souices and reproduced in tho folding table opposite. 


(/>) Adchm District. 
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55,970 

12,945 
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More information with regard to tln^se two briquette factoi’ies 
individually is given in the table on p. 245. 

1. nri(iuette factory at tin' Laurweg pit at Kolils(‘lieid, formerly in 
the possession of the “ Vereinigungsgt'sellschaft fur Steiukohh'ubau iiu 
Wurnu’evier,” but for some years belonging with other pits to the 
“ Mschwcih'r Ih'rgwerksverein.’' 

The production of brniuottes from flaming or somefat coals (containing 13 
to It per cent volatde constitnents) was comnitmced at this works towards 
the middle of 1870 with a Middlcton-Octombay toggle lever press by 
A. Detombay of Marcinolle, near Oharh'roi, and an egg-roll press by Zimmi'r- 
mann A' llanre/of iMonceau-sur-Sambre. This old brujuette factory was pulled 
down after over twenty years w'orking, and w’as replaced by a new factory 
for the production of egg briquettes by means of two electrically driven 
egg- roll presses. 

Application of K(jp Hriquettas . — As domestic fuels, especially as a substitute 
for the costly anthracite coals for burning in slow combustion stoves of American 
and other similar systems. 

Their Marhet . — Outside their own limited district egg briquettes are sold, 
especially in Wurtomburg, Baden, and llannover-Brunswick. 
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2. r.ri(juottL‘ factory at tlh‘ Maria pit, ll()n>,v!i, Tht' ownership 
rclati(jny arc the same as foi* No 1. 

Huilt hy Seliucht(‘rmami Kremer of Dortmund, and put into 
operation in 1905, this factory contains two sysOmis, each consistin;^ 
of a heatin<,^ oven and two (V)uihidial pn'sses, and produces 
bri((U('tteH from semi-fat coals h(‘. factory is opcu'ateil by a steam-* 
en^^dne of 100 li l\ and an electric motor of 7J 11. to drive the 
elevator Outsidi' the small district, in which the briipiettes are used 
specially for paper hietories, ^dass-works, for firin^^ locomotives and 
! team rollers, the mark(*t foi these brhpadtes is to be found ])rineipally 
in Switzerland and Bavaria, wht;re they are used on miiio railways, 
steamship^^, biH'weries, and so on. 

^ (c) Snarbrilekan District. 

In the Saarhrucken district the briipietting of coal is still new and 
(juite unimportant. Ihis is mainly due to the tact that the small 
tlaming and fat coals (small nuts and slack), when they arc not used 
at the colliery, are almost wholly employed for direct firing in iron- 
works, glass-works, etc., or for coking purposes. 

In the whole district there is only one briipiette factory, and that 
is the State briquetting plant at Hafemont Malstatt near Saarbriickeii. 
.Equipped by Schiichtermann & Kremer with one Couflinhal press 
and heating oven, the plant came into operation in the year 1904 and 
produces principally O-kg. briquettes. Up to the present, however, it 
has been used very little (for about one month in the year), as the 
following table will show. The supply of small coal for briquetting 
|,^ften fails, and the orders for briquettes are very few. 
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BUH^UKTTES AND imir^UETTIM;. 
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1,1*29, ‘2 s9 
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Tlh' l)i’iiiiicti(‘H iwr sold principally in llii' iniciior ot‘ Tiiissia 
Alsace Lonainc, Sonlh (n'rmaii}^, and Swil/t'i’land 

((/) (^i>i)(‘r Silcshi. 

Ill iliis, ilic scc()nd lar;^<'st coal-pi txliicin;; disirici of IViissiaii 
(Jennanw l)i i'|Uctlini; li.is d(‘\ (‘lopcti conlinnously since its inception in 
the \’(‘ai' l<S!i;], hut, has never rcacluMl laryt; diiiKsisiotis, principally 
l)('catis(‘ (he U[)pcr Sih'sian zinc-works, in coinhiiiat ion with the iron- 
works, hnv(‘ claiiiK'd hy I’ar the eiasdi'st part of tlc' llaniiiin and L'oii^i' 
coals. TIk'sc conditions do not jironiisi' to chany^t' vi'ryniuch in tin' 
iiiniicdiatc future (On the following; pa;;c aie two tahh's which 
show the hri(|Uctt.c production and (‘onditions ol waiikiny^ ) The 
followdn;; is leportcd of the individual hinpadte factoiit's - 

1. 'The fanina, pitOanph't t(‘ factory (Ityhniker Steinkohh‘ne(‘\vt*rk- 
schaftk Ivyhnik district, Hpjuu' Sih'sia-d comnieiuMMl woik ni lS!)d, and 
has Ihsui e\t(‘nd(‘d fi’om tinu' to tinu' Since UtOo it has worked with 
four Coutllnhal [ua'sst's wutli heatine ovens (Schuchtiuaiiann ^ 
KreiiK'r) and tJii’(a‘ \ ('adon-lhissi' pressi's (Ziutziu’ fasi'ii^^ieszeiHu und 
Maschiiu'nhau >Vktieneesellschaft ) The amount of pitch (liaid and 
soft) is on tlu' avei*ae(> !) p(‘r ciuit of (Ik* hiTpiettine; niixtuie 

One stt‘ani-t'neiiuM)f 145 1 1 I*, and one electric motor of 110 HI* 
sup[)ly tlu' motive powau'. Seventy-tiva^ workmen an' em[)loyed. 
HiTpiett^'s of d ke , hut mo.stly of 1 ke' vvaayht, are produci'd 


1 

1893 1 

7,124*99 tons 

1905 1 

60,799 00 tolls 

1899 i 

12,311 09 ,, 

1906 1 

60, '<98*00 ,, 

1900 i 

29,989*20 ,, 

1907 

63, .33 1*60 ,, 


‘ Arrouline to Ike repoit-, on ‘0>ie Iter^wveiksiudiotiie niul HergverwalLang 
I’leiis/eiis,'’ iiulihOu'd in Ike /ktio'.. ZtilHhr. fm r><7(j- 11.- uwl S.-IT. 

• 1)} ike Stale .iiul piuale coking plant''. 

* According to tke report ot tke works nianagenieiit. 
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I lu‘ l)ri<nh‘tti‘s are sold paitlx to railway <‘oi\ij>;mi('s and ]'aUl\' 
pri\ately. Considorablo (|uantitu‘s of tlu' l-ki;; l)ii.|Ue(tes are sent 
ainony^dher plaees, to Kast TriisMa, w here they are inueh in deinjuid 
as domestic finals foi hankiji^ hies 
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41 1 

' 19M 

9H,201 1 

1.3,280 ' 


1 ion. 


M 

I ID, 1 14 


2 Ihiijiiette faetor\ of the linn ('asai WoIUkmiii, lierlin, at 
Zahor/r. in the Zabi/i' distnet ‘ 

ddie laetoiy eoiniinaa’ed uoik in bShf, is ^^naidually beino extemled, 
and has worked since !!)()*{ with four (!oiillinhal press(‘s and laaitin^ 
oven^ by Sehuchtermann iC" Kremer, and om* Yeadon-lhisse press by the 
Zeit/er Fa sealed eszi'rei. An press obtained from I’el^n'um in 

l(Sl)h pi'oved unsatisfactory, and was put out of operation. Flamin^^ 


• Accunling to tlie Sftihstik ilnr Obunrjilexi'^rht’n Ikuj and I f /itkmirrhe^ Jbhucd 
aumiallvby die Ober>c]ile«i.'dnai JJng-imd llutteujnaaiiocliea Viiieaj,E V IJattowitz, 

* From infoimaLioii given b\ Llie tnui 



BRIQUETTES AND BRIQUETTING: 


m 

oojil-dusi iVoin ih(‘ jKd^dihoiH'iii^ SlaU; Konii^iii-Luisi' iniiii' is worked 
up with })ilch From the eokiii;^^ plants ot Upper Silesia, the eheinieal 
faci()ri(\s of Zal)rz(i, and the Gluckauf cokin^^ installation, ddic [>iteh 
used amounted to • — 



pi’I (‘Ollt 


per rout 


pi'l Cent. 

IH'if) 

7T»8 

1900 

8-81 

1904 

8-41 

181)6 

7 72 

1901 

8 -7.6 

1900 

8 ’41 

1 897 

7 71 

1902 

8-14 

1906 

8 01 

1 898 

7 90 

1903 

8 of) 

1907 

8-37 

1899 

8-03 


1 




SiiKM', ]!)()() the motive pow(‘r has In'en supplied by oik* steam-en<;in(^ 
of 120 ll.k. and four electric motors of dO, dO, 5, and 00 11 1’., niakin^^ 
a total of 125 II. It 



Nunibci ()l W'oiKns. 


\\ uj'fs paid lo Woitoi'' 


Ycai 








Ovci' 16 

Uinli'i 16 1 ,p . , 
Y.vis : 

0\rr 16 

1 lJn(I(!i 16 

ToUl. 

I’ei ton 
of 





j Ycius 


BlKjUcttcfe 



! 

M 

M 

M 

M 

1906 

54 

14 ! 68 

65,200 

i 7. 100 

72,000 

0 92 

1907 

59 

16 1 75 

53,690 

1 7,600 

61,000 

0'76 


Idu' labour costs per ton of bri(|Uettes have therefore beiui eoiisid(‘rably 
reduc(‘d in the last year 

Tile [iroduct-ion of d-k^. and l'ki,e bricpietb's amounted t-o - 




VrtliU‘. 


Yoai 

Tons. 


- 



M. ! 

I’ei ton. 




51. 

1895 

36.587 

267,600 

7-32 

1900 

74,120 

751,000 ! 

10-13 

1905 

82,370 

318,700 i 

9 91 

1906 

78,590 

805,400 

10 25 

1907 

80,030 i 

1 

880,500 

11-00 



1 1 

_ __ 




ddie briijuettos are for the i^reatest [)art used as service coal on the 
Prussian Stab' Railways. 

d. Piri(piett(! factory at the State Koni^^s pit (IGinigl. Per^dnspektion 
I. at Konleshutte). 
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4 liis lati'st l)ri( lacloiy, liist into o})('iation m (In* spim^r 
oF I!H)S with two 'I' ioKm j)irsv,>s i> ^K-mmIIkmI aiul illii^t latid alio\r (s.v 
p. 221 <’t •'«'(]). 4'lu‘ ( oi 1 rspoudiiii; fi|^oiirs afo in the ahovr 

dcyciiption. 

(^' ) Loii't r >Sh/» > ' 
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1 nil 


tons 

tolls 

tOIH 
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! ti'iis 

tnlis 


l!H)3 

4,920,180 

199,522 
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1 



11)04 

y 225, 1 55 

579,254 

21,035 j 

18,200 

1,021 

’ 19,2 11 


loot. 

5,301,480 

047,722 

27,015 1 

1 21,712 

‘ 1,349 

20,001 

312,2.01 12- 12 

moo ’ 

5,403,050 

040, 30S , 

54, 104 1 

17,501 

i l,8l>9 

52, lO'i 

o.>S,tlii l-jf.r, 

1 1907 

i 

5,579,702 

1 

780,737 I 

03,757 

57,34 1 

5,349 

' 

02,0.9 ' 

815,720 13 01 


WoKKINC C')SlHI!(»\s <)l' lllh I 1 iC t’Ain'RII'-: 



Hs( d liu Hinpu ttiiin 


Nn <4 

I’nWci 

Mai'liiin s. 

Yr.U 


Hiu I and 

ntlu'l 
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I 

[ Sic.ilil 

, Kh'diic 



Hi Kjueltt 

Hi c^st and 

Hiigiins 

Motors 


I’ci C( III 
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Mat-iiaK 
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1 

S) slrlils (.1 Hlt'Sscs 

Nn II. H 

1 _ ' 

: Nn II H 


Output 

Inns 


j 1 V' ,idun Hiissi pie^s 


, 1 

' 1 

1 900 : 

50,5.3 0-94 

1 4071 


5 i Tieler j)i CHS 

1 < 'nullmli.i! j.iess 

0 230 

'd 

1 

1907 

58,54(1 1 1 05 

1 

5217 

i 

do 

j 4 230 

C ; 193 1 

' i 


Tin two hrifjUi'ttn lartojirs am to ho found at flin followin^^ 
works 

1 l)(M‘p woikini; (Hans 1 liini’irli and Marie shaft) at tlie 
FurstcMistciiH'r niinc at Waldmhnri^ ' (f'nistl Plrs/iscln; I icr^^werks- 
direktion) This hiKpictte factory was hiiilt- l>y the Zi'itzei" Imsi'Io 
^^ ieszi'iei und Masehiinaihau Akt.dJes. in the year and eoiiini(‘iK-ed 
working in 1004, \Vash(*d ('oal of 1 toil) mm. grain size, containing 
4 to 0 {lercent, ash and about 12 to 1 f [>er (‘(‘iit moist ure* (si'lling price in 
the spring of lOOSaliout 0 to 10 marks jxa' ton), is dried O' about .4 

‘ ()(illecte(l paitlv fomi ihr \e.nlv n ports of Uie “ V'^owiiih fiii die beigtauliclieii 
lliteie.sbeii Nledersellle^ell^,” 

^ According to the report of the work'- maiiagenicnt. 
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1 1 riTi i{ Km\i' I Mm IM' r 

'I ),, , 1 i(.j (j(‘( u|»ii‘s a jicciili.ir [Misil Kill, iiiasimicli i I lie w Imlc i if 

(In 1)1 iijuct h‘ facliH'Ko lirloni^niiij; (o i( ai*' Mtnalrd t.n aua\ IkiiiiIIm 

a I (MS \ K'l'lihL; til'' 'aial wa ki <1 I" ln'i'iU' . < oio. ' jiKail I \ , sim r ( 

(li,. ulml.. of lln-ii coal li'Uii lln' Lmum IiIkiii.Ii W'i sI plia Iiaii 
(.,)!] i,., V (1 1.^1 1 K i it has to 1)1' la "11 ‘/111 up tin ■ itlnii'' hom t k. iJulir jioi I. 
P) (I,,. rp()|.i liliiiK [)oil- at Mam/ and Mamdii im iii /i/aii(ic coal 
l,.l,-o, S d'lic lai'jllcttc plodlKlloll of till* Wiaks lilll--f lliclclolr lie 

included w It !i t lioo* ol IMcaiisli \\ <‘-,1 plia I la 

As in the collici\ di^tii't, liaid miiiIIi^), ;nid fal (oal ^inalk an 
pi'iiicijiallv la Kj net ted with tin- add it ion of jiiteli, u Inch is also dei i\ ed 
fioiii the same sotiiee, hut small <)naiititi's are aKo ohlaiiied ftom 
Eii/dand and ilollaiid The small (o.ils are mainly skn k which ha- 

1 leeii pi od need fi t an t he eoa i -e k nids ol coal oi mi 11 , 1 1 ly 1 1 ,1 1 op' a I ed a 1 1 el 
the snhseipieiit iiumerons niilo.idiii/o ,md deli\ < i le-^ 

M(j.st (jf the hiKplelte wolks are laid down hy and ow'mal hy lh( 
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imiQUKTTES AND imiQUETTlNG. 


L(>\v<‘r Khcnish coal -^Icaliau For the most part, tlicir inti'rnal 
(‘(piipmciit lias been carriccl out by SchucliU^i’inanii Ivrcmcr of 
Doi’tmuiid, nnd coiiscijuciitly Coulliiihal presses an* mainly iisei]. The 
Maschiu('fd)an Akt-(h‘S dd^ler of Duisbur^-Meidericli is, however, 
also r(‘[)rc‘sent(*d (Kln'inau briijuette works and otlu'rs). So fai- as 
can be detei‘mine<l, tin* biiipiette production of tlu'Si* works has not 
up to tin* pi'i'sent be<‘n colh'cti'd and dc'alt with iti oHicial or unollicial 
pi’oduction statist, i(;s eithi'r of the kin^^dom oi- of tin* individual states 
(•oneerned. 

J^’iii'thei* information colh'ctc'd by tin; author on tlu* Uppm* Rhine 
brit|mdt('. works and tlnar outputs will be S(*en from the followirii,^ 
tables. 

An accurate* n>pr(*sentation of the total coabbihpK'tti* jii’oduction 
ol tin* Ujiper Rhine works was not available at this time. If (Estimated 
values, based on the producini; capacity as w(*ll as tlu^ conditions 
oi jirodiiction and sale, an^ insert'd for the works dealt with last 
and whosej actual out{)uts an; unknown, the following round nuiidK'rS 
are* obtained for the yearly outputs — 



1 j 

lOOi). 1 1901. 190'J 

1 90:? 

1904 

1909 1900. , 1907 


tons. 1 tons. tolls. 

tons. 

' tolls. 

tons, tons. 1 tuns 

Appioxiiimlt! 

170,001) i •nf),0ij0 ‘ 1M>,000 

910,000 100,000 

929,000 990,000 ' 000, OoO 

' 1 


ddie'se ai'c \(‘ry ^n-«‘at totals w Inch, with the e*\C(*ption of Lower Rhi'iiisli 
\Vest[)halia, ^{reatly exceed the total ye.irl}' productions of tlie re'mainin^^ 
(Jerman coal-bri([uettin^^ districts. 

Takin^f the* [iri'sent avt'i-ai^m ye'arlj^ [iroduction of the llppt*)* Rhim* 
district as 500,000 tons in round numbers, and an aveiai^e* si'lline pnec 
of the bri(]uettes j)roduced as hfteen marks, an a\ e'ram* s,de vahu; of 
about 7,500,000 marks is obtained for the mean yearly production 

From this point of \ iew, the biiepiette statistics of the (Jerman Empire, 
in which, as has alr(‘ady been mentioned above, the* bri(|uette woiks 
of the U[)p(*r Rhine have not been considered up to the pri'sent, show 
considerable deticieiicies, and as a ri*sult ^dv(* too low a value for the 
total coahbriipiette production of tlu* empire — a deticiency which should 
soon be corrected. 

The natui'al principal markets for tin* briipu'tti's of this district are 
South Oermany and Swit/ei-land. The main users are the railways 
and industries, while small quantiticwS are also applied as domestic fuels. 



UPPER RHINE BKIgrEPTE WORKS AND THEIR PRODUCTION OF BRH.'UETTKS 


STATl^CS IMP6tlTANT RRIQU mK-rnonUClNO roCKTHlES. 25.*^ 
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Htfiti.siios of th<‘ 0(Tiiiaii lun[)iro, consiflrrahly liii^Oier fi^nires for the 
ycsiirly out put of tli(‘ whole kio^^loin have been obtained than have 
biaai hitlierto n'porb'd oi- assunicd. Accoi’din^^ly, tlie eoal-l)ri(juette 
pro(bietion of the (lennan Knipir(‘, at ail ev(‘nts siiu'e 1 000. takc's the 
first plaei' when conipan'd witli that of tlie othei’ stall's wlueh come 
nmh'r consideration (mim* followin;^^ tal)les) in laO'r years its pi-oi]ii(*tion 
has far (‘xcissled that of thesi* c()untries 

A consi<h'rabl(' [import ion of the ( h'rnian coal lii'iipu'ttes ar(' export ('d, 
and th(; e\[)orts are. ('ounteraeted by only inconsidei abh* ipianfitu's of 
imports. dOie forn^oin;^ tabh' ^dves iid'nrmation on this point for the 
two yeai s 1 000 and 1007. • 


B. AUSTRIA-HUNGARY MONARCHY 

I iVnsTiuA’ 
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1,227, 1)1 S ' 

' .0'),00t 
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i 122,101 

1,570,882 

1004 

ll..S(i8,2ir. 

1,282,470 

181,770 

1,708, 018 

mor. 

; i2.r)S5,2t;;i 

1 1,400,288 

MO, 050 

1,721,499 

100(1 

n.47;t;ie7 

1 1,077,(140 

1 

112,185 

1,8 20,459 


Cn\i, rHF.it \M> ruei’oriiDN or iiir I'ltv.ssKi* Co\i, anoi Biagi'Ka 1 1.^ 

ei iiir T'O \r Uia'a'iniic I’lutmui ion. 



('oal Dust foi 

15odu( tion ol 

Coal 

used for 

1 Coal Bi ii[uet tes 


1’u‘sscd C<als. 

I’lesst 

1 Coals 

('oal Bi nine ties. 

' juodined 

Yea I 

,p Value 

— 

Value 


Vahie 

1 

1 rp Value 


Kionen. 

Tons 

Kionen. 

Tons. 

Kionon. 

1 1 Kionon. 1 

1 

1905 

72,419 782.157 

70,800 

911,010 

55,205 


59,259 770,859 

1900 

79,307 1 770,227 i 

78,800 

985,000 

1 59,140 

1 889,155 

' 08,885 885,459 


The [trodiiction of bri([iiettes in Austria takes plac(' chii'lly in the 
Mahrischd )strau district. 


Aouadin*^ to the Oatdrfich Ziitkiht.f Ikuj- u. IltUte)Ui\i>en, 
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C BELGIUM. 

hi Im'I^^^Iuiii l)ii(|U(‘Uiii^ i.s |)i iiu-ijiall} mumcmI (ui iiillu' I 
] n'( )\ I iic(‘, 1)01 (l(‘rin^ oil I^Vjukm*, with llio co.il <jistni’(s oi Moiis, Millol 
liviul. aiul ( ^liai’l(‘i’oi , inoro pai t iculai'ly in <Ji»‘ Ijittci’, ami to ;i similUi 
oxtciit, howcvi'r, in tlic cash-in di.sliicls ol' Ntniiur and larnn 

Till' material for tln‘ slowly hut steadily de\elo|)iii^ industry 
is to be found mainly in the oonsideralil-* (|uanlitie,s of small liaol 
coal whicli have recently ’neen produced in th(‘ lieleutn pifs Tin 
coking plants and ])ii<|U('tte iaetories ol the eouiiliy woiked iij 
o\'ei* 20 per (suit, ol tlie coal sold in the year lOOO, and toycthei 
employed about 4.’)()0 workers, of whom 1 men ueiv enya;4(‘d in 
bri([uettin^n 

‘ to " Ko}i.‘i"/.il i l.ijmk,’ troni liic o. r' lO/ fm 

HeiQ- }(nil I h/tlfnwf'-cn 

^ 17 
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DniQTTETTES AND BRlQUETriNa 


Hhi^diAN (lovL Oi irri, Coki’ and l>KUirhi'ric I’honi ci ion in ihk 
Ykar.s ]900 ro 1906. ^ 


Y cai . 


Coal 
Oii( pill 
in 1000 
Tons, 


Cokf 
jtnxlncfsl 
in 1000 
Tons 


Brn[untt(3s produced in 1000 Tons 


Ilcnncgau. 


Niunui 


LiOgo 


Total foi 
the wlnOc ot 
l*(‘lgium. 


Avcragi' 

\alin' of 
diK' ton 
lirujin tics 
l'’iani’s. 


1900 

23,463 

1901 

22,213 

1902 

22,877 

1 90;5 

23,797 

1904 

22,761 

1 9or. ‘ 

22,775 

1906 

23,570 


2435 

1 1091 

1848 

1236 

2048 

1282 

2203 

1366 

2212 

1401 

2239 I 

1332 

2414 

1 457 


108 

197 

106 

246 

99 

236 

81 

236 

105 

229 

122 

258 

151 

279 


1396 

23 56 

15SS 

19 32 

1617 

1 6 2N 

1 1)86 

16-91 

1735 

I.' -94 

1712 

15 63 

1887 

is '88 


I 


Bki.oian Em’oui and hii’iiur oi. BnupjriiM 


Yrai. 

111 1000 
Tons. 

K\)ioits. 

Perccnt.igc ot the 

Bl KpU'l to I'lOdllcI loll 
HI loiind iiumhois. 

Inipoils in 
lOUO Tons 
(A)>|>io\iniiit('.) 

Faocss of the 

Kxpoi Is o\ n 1 1ll' 

Illlpolls 

1000 Tins 

1900 

605 

43 3 

22 

583 

1901 

71 1 

15 

17 

697 

1902 

(i72 

42 

33 

639 

1 903 

624 

37 

14 

580 

1904 

539 

31 

46 

493 

1905 

1 480 

28 '6 

73 

407 

1906 

160 

i 24-4 

147 

' 313 

1907 

426 1 


151 

0 y r, 


'The (liiiiiniitioii oi Mi(‘ exports on the oiu' hand, and the inereasi' 
of tile imports on tin* otlier, in the last hov years is to lx* traced to 
the fact that the nse of hriipiettes in Indoiinn has orown at a om'ater 
pact' tlian its own production. 


D. FRANCE.^ 

In addition to tlic quantities of hriquettes dealt with in the 
following tables, not inconsiderable, though unknown, (juantities of ' 
briquettes are produced from sieved En^dish and Bidoian small coals 

* Stutisttqne dts industries edracUves^ d nidallurgiques ; furtlier, Ini Bdgttjtie, ISdO'"’' 
to TJOr). See abo Jiaum, ‘‘ Die Berg* imd Huttenindustne Belgicns, ’ Pieiiszhs(hr Zeit- 
srhnjl, 1907. 

- The inagiiitiide of the French coke and hiiquetto ])roduc(ioii has not hceii given ^ 
olhciallv. The figures of the following table are taken from the pai>or CnwjPs rr/idm 
mensncls, Pt Ktienne^mul from the circulars i.ssued in lYui.s In tlie ‘‘(Jomite central,; 
do.s houilleres dc France ” 
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l'«n.[Ui'U(s 

pIiullK'ul 

1000 (..ns 


Yuan 

Outpiit, 
1000 tons 

j.roiliiced, 

looo a. 11 ^. 

lOi. d.‘- 

( 'al.iis 


L.'iii . 

I (i.it.l .liul 
H.'i.'inlt 


1900 

;{2,722 


326 

293 

los 

1 


I'tOl 

3l’6.'14 

1 

329 

201 

211 

1 


1902 

29,36:> j 

1 

330 

467 

162 

, 230 1 


1 9o:i 

:u,906 

1682 

3.97 

911 

207 

' 301 

1 1(;6 

1901 

34,ir.S 

n»74 

380 

933 

213 

' 391 

1 1^0 

191);'. 

39,317 

190S 

412 

96,0 

217 

. 371 

19o0 

1906 

33, IDS 

1M8 ' 

370 

980 

216 


1.993 

]9(i7 

36,168 

2127 

143 

711 

23.6 

i 193 

1^73 


'I'lu' ])i‘()(lucti()n oi' l»n(|Uott('s is \('i\ (‘\t(‘iisi\r TIm'n .ut 

(listiiimiislu'd as — 

Tdrpi'do ty[)«‘ (tor toi pialo boats), containiii;^^ ahoiil do pi-i criit as)i 
(’luist'r lyp(' (tor (Muisris), contamih;^ about ■[ (o d 
Ordinary typo, contaiiiiii^Mibout . . dtoDd 

TIk' latter aia' luaiidy used in tin* naval and coinnai-cial iiiaa’ino. 
on railway s, .st('ain traw b'rs, for dri\ in^ loromobih^s, tlij'asbinL^ niacbiiK's, 
and so on 

Small 1)1 i(p](;ttrs ot‘ about bOO^om. lind aj)pbcation in packet Ixiat-s, 
etc., eeu bri(|iieites of 45 ^o-ni. inadi' from anthracite coal ariMisial as 
donu'stie fuels 'I’lu' most important bi'i(pietl(‘-producin^ collim-y eom- 
pany of Fiance, tb(“ ( \)mpa;^ni(‘ d’Anzin (Nord), owns briijiietti' tactorics 
at Saint- Vaast, Anzin, at the mim‘s of Auditl'ret l^isipiier and Fa ( Irau^^n*, 
which, (Mpii[)ped with Coullinlial, Ihetrix, M iddleton, and Itohert jai'ssc's, 
aie ahl( to produce about 1050 tons hriijuettes per day, or ‘{15,000 t.ons 
in a year ot dOO workint^^ days. 

In the I5is-de-(5ilais district, tin* Ostricourt. Meurcliin, ( aivin, 
Lens, VicoigiH' ct Nieux companies own hriijuette factorii's with an 
a^;^re;^^ate of ci^diti'cn pi‘«‘ss»‘s (1000). din; ijuantities f)f coal workia] 
up into hriijuettes amounted to, in 1004, d51,!)00 tons, 1005, dS2.480 
tons, whil(3 th(' production (4’ hriijucttes (includin^^ hriijueth's) in 
1005 ran to 410,250 tons. 

The amount of coal usisl per ton of hriipiettes amounted to -- 


1904 

. 927 kfr. 

1905 

9d2 „ 

1900 

. 9d7 „ 


It has therefore steadily increased, correspond in;,^ to a diminution 

* Fer the rtecend lialty ear oal} 
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inUQT'ElTES AND nRIQUETTl\( J. 


ill lli(‘ ns<> of ))it<‘h, wliH'li in 1005 juiiouiiOmI Io 0 <S [X't tHMit. ol the 
hriinifttes, hut in l!)00 to only pei cent of tlu* l)ii(|U(‘tt(‘s. 

Tie* ])rH‘*‘s ol 1)1 1 < I U(‘t trs jiit' liii^li . ilie, licst Iroin 24 

to ‘iO I'niiics ])(‘f Ion, Mild ynnn'i’Mlly correspond to the prii'es of euhe 
coal Mild UMslo'd nuts, or an* soiiu'whiit Inydiin- then tlie.se priet's 

The followiny^ t;il)le sliows th(' exports and imports of l)ri(pH‘Ues 
foi iM’Miiee 





K\|>oit of l>iii)U(‘tle^ lioni Fniiifs 
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cd F)nnkr'is 



To 

To 

To otlii 1 

1 in FoiiMoii j 

111 Fit'iich 

Total 


l»( I^IUIH. 

Swil/oiliind Oituiilnos 

' Ships 1 

Ships 



’ tons 

ton^ 

tons 

1 i 

i tons 1 

tons 

tons ' 

I'Hia 

‘ 5 a 0 

7009 

16,177 

i i 6 i ;5 ! 

77,096 

lO'j ,909 

ISO'? 

70 ') 

1:590 

ld,: 5()0 

960 1 

r» 7 ,dit) 

7 ' 2 , 6.60 

IIMII 

t ;[)(•) 

1 ' 23 ‘J 

lldioS 

1 60 J ! 

1 ‘ 9 , 9-9 

6 i 5 , 7 S 8 


1771 

r.O'l'J 

16,7 :i 

' .‘507 i 

;;‘j, ISO 

1 

ISOft 

'j 

d 5 'if) 

‘J 9,7 17 

1 67 H [ 

.ss,S 96 

Id 1 , 0.^1 

I'.io; 

isra) 

s,Sn 0 

a:;, 9 S() 

1 960 1 

1 1 

6 H,r)‘ 2 ij 

ll'S, 41 ii 





Inipoils ot F)i niiiot tos nit') 

Fiiuicc ' 


Year 

Fi oni 

Fn-ni 

Kioiii Fi 

oin otin 

' Total 

\ aluo 


F/iiLdaiid 

I’l'Ioinni 

1 M l many <' 

ninti les 



tons 

1 ons 

tuns 

tolls 

i 

tons 

h alK s. 

isna 

7.'>,ti.’'>o ’ 

l.'.0,7.57 

.51,7:57 

.6.5, 517 

61 1,771 

11,9'50,000 

191)1 

iloyol 

1589,19:5 

99, 196 

:5.988 

, 998,107 

9, 6161.000 

PHI.', 

I 9d,17J 

97 8,811 

96,100 

1,01.6 

5',»s, >99 

7, TO*, 000 

1901, 

Hd.odS 

.599,.98l 

ii,s:i6 

810 

’’ 6 17,9.6.6 

1 9,687,000 

1 907 

1 5 . 8,790 ' 

.016, 570 

I8,:5i(i 

1 , 1:50 

691,9.50 

ir),9.s'l,0i 0 


AeeoidinyU', the imports of hriipK'ttes into France weie more than 
six limes as yn-eat. as th(‘ expoits in tlii' yi'ar 1007, and most of them 
WM'i’e obtained from Ihd^inin. 

E. GREAT BRITAIN AND IRELAND. 

Allhoueli 1 ‘xact statistics ol tlu' Ihitish (‘Xports ol l)ri(pielles havi' 
Immmi axailahh' for over forty yi'ars, ilio outputs of hriipudtcs and coke 
in lhatain wi're recorded for tlie llrst time in 1005. 


Voiu. 

Output of ('old 

Cokr FukIikTioii ; 

lliKpiette Fioduetion 


Ol’USS tolls — 1016 

' eioss Ions. 

gloss t<tns. 

lunrrl()00 kg, 

1905 

9:56,198,9.56 

18,037,98.6 

1,91 ",.686 

l,9.39,5)t>9 

1906 

951,068,009 

1 19, 996, .696 | 

1,5 1.5, 920 

l’5:57.T52 


' Acreidiii^ to tlic cin-ulaiN issued in l*.ui‘>by llie “(’oinite eeiitiMl d(N iioiiillfre.s 
de Fiance.' 
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T\U‘ full owin^ t.\hlf mNr"' a icNifW «) 1 ‘ (lie (list i ilmt ion ct ilic 
!)ri(iiU‘ttt‘ [iroiliJcUoij <>l the rinlcd Kinmlom anioii^ llu' iiido nliial 
couiitrit's and counlit's 
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’ lliuiii'iliin 

i.ron 

1.1 f.n 

1 o:.o 1,1 "'j 

' Linoohiii- 

9 si a 

■S.has 
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' Moimiuutli 

N’ottiiioliiim 

(in 7'»4 

12o,si7 ■ 

.'i/ioi sn,sl3 '' 

1 SdllUMset 

Stall')! il 

1 Slls^( \ 

d»t's 

1, J7-' 

',nl" 'j.OhJ 

1 ^olk 


kin''’ 

1 

1 Wal.^ 

1, 'j lu 

1.3'»7,.W9s 

iid.-ra) vd'b'.ii 

(llaiii"! g in (( ' mini doti i< i 

lyi.lglo 

1. ,.)'''' 

.:i7^'" 7"", nil 

S' oil nid 


13.11*:. 

‘J(|,'J"3 ' ‘n.PliO 

A} 1 1 

1 ,uiai k 1 

;d,'n() 

3 l.'tl*.. 

'J0/J"3 'JiyaiO 

lli'lili'l 

Aiilniii 1 

1 1 .'»i 

13, “ha 

11, M9 lljt)^ 

'■.,k 

ll'avii 1 

1 1,'.91 

13.,":'') 

11, 'Jl" ipi"" 

Who!' kiiigdtan 

Idl'.hSs" 

1,:. 13,1’ JO 

717,1171 M*".oin 

bl oil! the lore^olim 

table it follow ^ 

. Ill, 'll III'. 

cent 1 e ol the 1 h itlsl 


111 i( jU(‘t t(‘ imliisli’V li(*s 111 tin* cdunly “1 ( 'laiiimyan iii tla‘ 

cclclii all'll ( 'ai (litF ills! 1 Id , w liicli III tin* d-ars I'lO.') ami ItXXiwas O'- 
s[)()iisi 1 »i(‘ [or SS to S!) [icr <M‘iit <>1 (lie total la i(|ii('t (r oiil|)iil ol llir 
whole Ivlli^doiii The whole ol the retiiailll liy (list 1 lets aie ol (|lllie 
seeoiidar\' nil jioi tarn e lleeaiise ol I he jiei ill la i position ol theilistiict 
ch^sf to one ol' the most important poi ts tt 'ai dill’) it> is not siiiprisiiiy 
that it supplies almost the whole ol the oNeisia expoit I'or thrs 
])urpose, larye and vei y laipo' hinpiettes aie most!\ prepaied,the nidi 
vidual \\ el eht.s heiny U[) to 2'S Ih ( : 1 li 7 ), w hieh pist eoiiesponds 

to the huiden of a man I'or oMiland lianspoit on tool These vei\' 
hir^e blocks aia* pi-inei])ally sent to the West and hiast- Indies 

* Fioiii till' (I'KtKil Ixfjiiiil 'Hid ifJahii‘i to fin ‘hdjod nnd liihh "I fin 

Min^inl> ntutil ill the Unilid Kinijdinn^ pait in , wsikiI la ihc llmm Oflio' 

' liK \, (llniice^tei, H.iiiiji'lim', XiAtnigliaiii, .stall'S'l, Sm- < \ and \ ei k 

' TegeLliLT \\ illi Derby 

^ Iin'ludiiig I’X'-i \, Haniji''lim;, Notlinghaui, Slallr»id, and Sn-"' x 
’ Tegetlu'i wuli Moiiiiieutli. 

" IiKdudiiig (ilourestcr 
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Am will 1)0 so(‘n [rom tlio following sumimiry of the l)ri)jUoUc i!xports 
of (Iroat Ih itiiin, a total of 1,108,455 and 1,877,200 tons wore oxportod 
in the years 1005 and 1006 respectively. This corresponds to about 
01 per cent, of the total hiTpiette production, leaving only 0 per cent, 
for hoiiK* consumption. 

The export of British briquettes (sxtends to almost all countries in 
tlu‘ world. Of late years they have been sent mo.stly to Italy, France, 
Alges ia, Spain, with the Canary Islands and Mexico. 


E.Xl-OU'l 01< liRUaer.l'TK.S FROM OllEA'I 

Run Ai.v. 


I’o 

1904. 

1905. 

1906. 


tons. 

tons. 

tons 

liu.ssifi — . . . , . 1 




Noitliorn polls . j 

12,654 

23,907 

18,421 

Soulhc’iii pulls . . . 

10,410 



.Sw('d(iii 

330 

1,049 


Nonvay . . . . . 

1,32G 

1,013 

1,899 

I)(‘iimiiik (iiiclu(liii[,' Farw Isles) 




(leiiiiaiiy . . . . 

75 

20 


Holland .... 

10 

50 

213 

Bt'lguiin ... 


10 


Cliaiiiicl Islands 

230 

134 

156 

Fiance .... . . 

150,480 

121,240 

158,255. 

I’oituj^al, A/oi'os and Madeiia 

'20,740 

22,02.0 

4,113 

Spam and Hanaiy Isles 

155,875 

157,475 

124,167 

(iil)ialtai ... 

2,510 



Italy 

170,520 

ioi ’925 

275,384 

Ausli la-llung.iry . . . . 

‘29,432 

58,618 

71,172 

.Malta and (Jo'.zo . 

‘20,009 

22,131 

12,821 

(lieece . . . . 

40,274 

25,591 

35,325 

HuUinaiiia ... 


1,110 

600 

'In 1 Key 

32,552 

12,111 

1 37,151 

Kgypt . ^ . 

25,692 

12,368 

I 17,248 

d'l ipoli !vnd Tunis ..... 

13,9.32 

‘20,830 

i 25,399 

Algeria 

1 ‘20, 637 

121,958 

155,858 

Moioeeo 

400 

413 

1 

West lluasl ()1 Afiu a . . . 

18, ‘270 

32,315 

50,796 

Ascension Islainl . . . . ! 



1,912 

St H(‘lena . , ... 



1,117 

Hiitish Soulli Afiica 

5,750 

2,985 

■2,542 

East Hoasl of All lea 

3,721 

6,855 

1,700 

Aliy.ssinia 

700 

1,362 

1,800 

Madagascai 




Reunion . .... 




Maimtms 

9787 

2,010 

I’siz 

Sevclielles . . . . 



3,010 

Allen 

'4740 



I’oitnguose Indies 

... 


2,500 

Biilisli East Indies ten itory , 

8,665 

4,013 

1,024 

Straits Spttlenients . 

15,068 


5,000 

re}lon . .... 




Fieneli Indo China 

4,' 686 



China and llong-Kong . . . . 

27,088 

10,086 

10,663 

.laj'an and Foiniosa . . . . 

10 



New Zealand 


”453 


Riilish Nortli Anieiiea 



’300 

United Stales oil Atlantic Coast 



1,810 



, STATISTICS OP MOST IMt'OHTAXT l{UI(,)rKTTE*l*U()lHlCINO COrNTIllPS. 2()3 


Kxi'oHr o> 

Bia-'i'Kiias 

1 iioM Oi.i \i l)Ktl MS' ' onftilUf'l. 


To 


1 1 yo 1 

i i 

1 Dor. 

lOmi 



j tens. 

tens 

tons 

Boriinida 


1 -J.OeS 

2,390 

1,840 

Hiinsli West Indus 


; is,o:t8 


18,073 

Rcniaindi'i of West Indies 


: h3s7 

7,3y:> 

13,170 

Mt\ico 


, i‘2h\f>:o 

1 KhSDl 

123.917 

j ( Vnlial .Xnio ird 




2(3,103 

j Ci>lnnil)i,i 


1,04(> 

1, ISl 

1 2,960 



! 20, 

1 1,381 

9,ol7 

' Pern 


u 

s 

. HO 

1 Chill 


17,1)34 1 

2 4, re.) 4 

i 

i Pia/il , 


! \7,m 

&(», 1 03 

0(1,376 

i UiMs'nJi\ 


ti3r. 

i.iso 

1 

Alj^elilliu 


lO.oyt) 

4,U)3 

1 9.122 

Idilklaiid 


. 1 30 

1 

1 

! . . 


Tot.il 

. i l,2i7,7Sl 

1 

j 1,10.3, lr^^ 

1,377,209 

i 


F. UNITED STATES OF AMERICA.' 

('(Kil 1)1 i<[U(‘(hii^ only in its inl‘an(*3^ and is liniiti'd In a lew, 
most 1 \’ lU'W , insl al lat lolls in 1 1 a' S( at o.s ol 1 ’cniis^^ 1 vunia ( 2 ), M ml i i^an (I ), 
and Nd'W Volk. TIhT)* arc no limirc.s iclatinc to tin* inacnitudi' oi 
the \ early out puts ’ 


i ( )llt jlllt ol ( 'o.ll ! 

' ' , (.S<dt .rill 1 laid Coals) , 

i 

(7»ke PiodiK'lion 

111 i<|Uelle I’l odin 1 loll 

1 

1 

nil Inc tons 

nn t,i le (oiiH 

^ I 

190.5 ' 

32) 173,(300 

29,929,000 


1001 i 

3l0.16H,0<l'i 

21, 167,000 

? ‘ 

1007 

376,476 OOn | 

29,240,000 


1 006 

377,017,000 1 

29,677,00(1 

' 


\ arious causes ap* responsible For this (‘\traordinary (b'lieieiiey of 
till' l^^nited States, wliose output ol eoal is by lar tbe greatest in tbe 
world 

(1) The exec'ss of ('ht‘ap rou^di materials for use as luels, 

(2) The aiitbraeite meiTliaiits an* not Inclined to instal bri(pi(‘(tine 
plants. In the anthra(dtic regions of ITnnsyhania there is no keen 
competition from eluaiper soft and bituminous coals. Xeveitheh ss, tlm 
exist ing material is (piit»‘ suitable lor bripu^dting , and 

' Ihmonihbf IbiUetui <>f Uu: nan fnstdute »J Mihukj ibiqinen s, I‘)07, No 17 

}j|) 7 S'.) S2.S 
Ibid 
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IJKl^^UKTTKS AND 1JIUQUETT1N(J. 


(:{) Tlic (lilllculf)' (>r ohtainiii;; clK'iij) co/il-iiir j)itch in 

sutlic*i(‘iii (iiiantitirs ( l^kpcriniciits iiiadt; at the Kx[)(‘riiiiriital Station 
of tin; ns (Jcolo^^ical Surv(‘y at St carried out on all possible' 

kinds of bonds, liad shown that tliis was tlu' most suitable' teinelin^^ 
niati'iinl, in the same; way as it had Ik'i'U ^-iven exclusive consideia- 
tion in iMiropi' I'or a lon^^ time'.) 

llowi'Vi'i, of late ye'ars twe) brupiettee i‘acte)ri('S (one' e'ach in the- 
State's ol' Pi'iinsyl vania and Mie'hi^^an) have^ In'e-n e'stablishe'el, in wliich, 
se) (e) spe'ak, the' iiite'U'sts of the cejal-iar pitch anel the' briepie-tt in^ 
iiielust lie's hanel in han<l. Tlie'sc ai‘<; the installatieins eel the' Ilnite'il 
(las Impi-eive'me'iit Oei. a(. Point P>re'e'/a', Idiilade-lphia, and eef the Se'iiie't- 
Seilvay (Jo. at De'l Pay, Michi^uin. Poth are' manufacture'rs of coal tar, 
anel the* plants ai'e' e-eeiistruete'd feer the i)riejuettini; eif w aste* anthrae-ite' 
anei ejuemche'd ceikee. ^The' lirst-name'd com[)any use's the' briepii'tte's so 
pre'[)areal for the' manufacture' eef wate'r ^ms in its eewn woi’ks. The.' 
bi'iepu'tt in^^ plant is illustrate'd anel di'se'ribe'd abe>\«' (p. 218 e/ srij ) 

In aeldition to the'se' woi'ks the'i’e' is a, se'ceeiiel weerks in Pi'iinsyl vania, 
that e)f the' Se-i'antem Anthracite' Priepie-tte' Co., but weei'ke'd liy thei 
l)('laware', baekawanna and Wh'ste'rn Pailreiael her the' [ireieliie'tioii of 
bl iipie'tte'S for the' leecoiimt l\ e's 

In Ne'W ^'ork State; the* following; conqeanie'S have; laiel eleewii 
bi'iepie'ttin;^ plants • 

1 . Xe'W Je'rse'3' Priepie'ttini^ (^) in Ne'W Veerk hael a factor)’ limit 
in l!)()t to IbOa toeipe'iate' the' s)’ste'm eei the' /wee^e'i 1' Ue'l (\)., wlieese' 
e'Xpe'i’ime'ntal plant is di.sceent inue'el 

2 I'he' Priepie'lte' ('e)al (\) e)f New Veu’k, with eeiie' pK'Ss t rom e'acll 
e)f the' companie's Se'hue-hte'rmann Kri'iiU'r ol Itoitmiinel and 11 
ste'\ e'li e)f (diarlei’oi, Pe'loium. 

8 Natmnal Fue'l 1 Iriepie'tte' Macliine'ry (o)., N\'W’ \ e>rk, with pre'sses 
by llube'it.b Debauche' e)f (lilly, Pel^ium 

d. Neerth Ame'rican Foal Priepu'tte Fo , Ne'W’ Veerk, weerkin^^ to 
the' Fe)rst briepie'tt injj; [ireeccss, the secre't bindini) mate'rial e)t wliich con- 
sists for the most part eif eoal-tar pitch. 

5. 'rrayleir Kn<jfine'e*rin^ Fo., New’ Voi'k, w’orkin^^ accordiiier tei the 
Mashe'k syste'in. 

The' briepie'ttcs obtaiiu'd by this me'thod, with presses similar to ei;'^^ 
reill pre'sse's, take' the' shape' of e^i;s or small sphere's which are' meist 
aehqiteel to Ame'ne'an eemnne'rcial cemditions anel u.se' (mostly in slow’- 
ceimbustion steivos hi place' of anthracite' nuts). 



STATIS'n(\S OK MOST IMPOiri'WT n TriMiOhiri \( ; rol \ I nils iM;.') 


G. SUMMARY AND ESTIMATE OF THE COAL BRIQUETTE 
PRODUCTION OF THE WORLD. 


Ae(M)i(lin^ to tilt' 

foi eeoino stat 1 st les, ( he 

iMial 1)1 Kpiet t 

e outputs 

tlm mt)st 

iniptirtant 

(Miinitiies (with till* ( 

•MM'ptlOll of 

the rs 

reachiMl tin 

i‘ follow me 

lieill es III recent \ ea 1 s 

- 


V.'ai ; 

( !t'l 111 111 

ItflL^'lUlll 1' 1 till <■ 

till 1 1 r> 1 1 1 1 1 n 

\ lOl 1 l.l 

Kiiipii- 

lol ImI.im.! 

lliiiii’ 11 \ . 


lt)')0 I'MO 

lOtle Kuo leuK loio 

]()(l(> lull 

ItKill lull > 

T.xi.O 

Uijs 

iriJ i:'M) 

1 ’:;a 

'.’St 

T.tod 

3.' 

1^S7 ir.a.t 

If. 17 

iiiiiiit ;uK 

lii')7 ; 

lt)t);{ 

? 1s73 

1 

; 


( 1 \ , (hr col II 1 ) 1 1 KM 1 |•|(Mlu<‘tio|l ol‘ 1 licsc ( ( > 11 1 1 ll Ics ;l 1 1 m 1 1 1 1 ( r( I to - 

In I !H):> nlxMil 7 S77JMK) tons 

I ( Iiccanic III I !M)n S S7.') 000 

;mk1 rcac’lK il III 1 tM)7 !* 700 000 

'I o t Ills si Kill It 1 !)t‘ at It It 1 1 tilt' <M la I 1)1 K|iic( tt‘ |)i t )(lu( t loll til till' r S A , 

wliicli, ( lioiich iniknowinis no iik oinatlci aMc (jiiaiitit\ as well as llic 
oiitpul 1)1 other (Mainliics in the wtiihl ( Lhissia, Koinnania, Tin key, 
iMielish anti I )ulfh < ''ilonies m I'lastein .A-^ia ( Tina, .lapan aial on) 
In these (Miuntries. 'o lai as i'^ known thi'ie ,ue onI_\ lew .iml isolateil 
anti mostly small hi it|m't 1 im_: plants who'^t* Itdal output is \(‘r\ tlillieiill 
tt) estimate l’ioi)al)|\ an appi oximal Kin t»l I 000 000 Ions ineliiilitm 
1 1 it ‘ prot hiet K >11 ol N oi I h A nit I lea , is in )( \ er\ I <i i 1 1 mo\ t i 1 1 1 om t Ik 1 1 ii t h 
In tills ease a total sinii ol about il,t)00,00i) tt)iis is tthtaiiied loi 
till' present coal-hl ipuet t e ploiluetloll t»l tilt' WolM 




pAirr II. 


PREPARATION OE I5Pt()WN-(JOAE l!RI()l!Er 
AND WET COMPRESSED BEOCKS. 




sr.CTIoN I 

NATURE, COMPOSITION, AND ADAPTABILITY TO 
BRIQUETTING OF BROWN COALS. USUAL 
METHOD OF BROWN-COAL BRIQUETTING. 


< )M I* \ Ki:i ) w it li (‘Duls, l)i(»\\ti (mmIs nil' t>l iiiudi lii'i|ii('ht <>ccui 

t»'iic(' ill ( i(‘i man \ , .iihI pri tnil ol' In i<|iict I ln^ w it lion I ;i ^ pi i lal IhikIiiii^ 
iiiati'iial It is os|M‘( iall\ iiocrs^.n \ | lici floi n to hiconu m i jiMiiitcd 

Willi till' liatuio ol tills sjiocios oi (O.ll Us ])1 Ojtrl I Ic- ;lliil llsad.'lpt 
.diilit \ to 1(1 i(pi(‘i t iiii; 


A. PROPERTIES AND COMPOSITION OF BROWN COALS. 


I ( li.M i: \i. 


(M'iici.dl\ sprnluii;^ Idowii coal iindiidfs llio whole ol tie solid I’licls 
( n.sii.dly 1)1 ow 11 iiMolouii ol tin' ttatiaiw I'orin.it ion (’oals of hiown 
coloiii lia\'iii^ t In' cliciiiical composition (d’ Im ( iai y co.i Is occur out side 
the tertiai'V loniiation, hut tin' lallci- is always the main soiiici' ol such 
coals riu' Follow ini^ slioi t table' shows at a Ldanci' the delicienc\ of 
o\y;;cn iii hiown coal and coals as comj(an'd with |(eal and uncharied 
wood and simultaneously the ('in icliiiH'iil in I'ar hon, ca Iciilah'd on I he 
di y material fn'(' of ash 


(' 

W’o.id . il. ,ul .'■.() |ii 1 . 1 III 

lN'<it , 57 

I'll ilWll (’(i.lls (.f t he 1 1 1 n.lU |nl lIUll'iIl ,, 70 

Co.ils . . S 2 


li. 

') li'l' 1 Olll 


0( I N ) 

1 1 pfi ( ( III 

■-15 , 


Tin' hiown ('oals of tin' teitiai\ loimaiTm \.iiy yncatl\ aniony 
tln'iiist'l v('s 

With ri'^nird to tln'ir [)h\sical piopi'rties, tln'\ foi m, a(’coi dino to 
their oi'i^in and de|^i('(' of (h'conijiosition, a lihrous hast like woodi^, 

' Acconhii^f tn II l'((t<)ii)., ' hiilftn'liiiiif,^ iiikI Kto^ilioihuii dci 'I'ci 1 i.n knldcn, 

Dcuf'-'h'' I’lHi iinL'ifileni ikIiiisI 1 1> ^ llfilh*, ItmT 

‘JbO 
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(leiis(^ (‘arthy, or roHiiious waxy mass. The fracture is fibrous or 
cotichoidal, malt or bri;^^ht, sinooUi or rough, earthy or slaty, tlie 
colour usually light to (lark brown, but oc.casionally pitcli-blac'k, 
H('J(]om yellowish-gr(‘y, and soirietirnes almost white even (Pyi’opissit), 
Th(‘ streak of lignite, like the linest powder of the material, is brown , 
th(' hai’dness vari(‘s Ix^tween TO and 0, and the specilic gravity 
(vv(‘ight of I c.c.) b(itw(sui 0‘8 and 1*5 (gnu.), but tbe ordinary burning 
fiK'l vari('s oidy In'twaam T2 and T5. 

Prom the point of vi(‘W of their origin and chemical composition, 
(Ik- bi'()wn coals, in the wid(‘st sense, belong, according to H. Potonie. — 

(1) d\) tbe Sa})i-op(dith(m(‘S derivial from (h'caying sliim' (Saprop('l) ; 

(2) To the bumus mima-als lik(‘ most of our fuels, or 

(d) ddu'V ai'i' strongly n'sinous, waxy n'sinous, or products contain- 
ing wax, or ev(‘n fossil resins (Liptobiolithe). 

Th(‘ bi'inuetting and wet compiTssion deals (‘xclusi vi^ly with the 
humus minerals Inilonging to the sc^cond group, wdiich are the triu' 
bi'own coals. This s[)('cles of coal consists, like p(ait, coal, aiid (wam an- 
1 hi‘aeit(‘, on the one hand, of j)lant tissue which has not proceeded lo 
eom])l('((' (h'composition but has more or less maintaiiKMl its sti'uctuiai , 
and, on the other hand, of a. dark amor})hous, humus substaiua; which 
])enetiaies and tills tlu' whole of the cavitb's in the tissue. 


11. Tontknt ok \V\ti:r 

M(>stof th(‘ ci'ude, wet brown coals contain a high contimt of wxitei', 
ranging from 40 to 00 pen* (amt. In the principal di.strict.s of (Jentral and 
W ('s(, (h'rmaiiy the water content amounts on an a\'(U’ag«‘ as follows- — 


In tlu' .Magdeburg-llelmstc'dt district 4(S per cent. 

,, 1 lalle and Leipsic „ . . 52 

,, Meuse hvitzer „ . . 55 

,, (\)logne „ . . 55 

,, Senftenberg „ . . 58 


(compare also the collection of chemical analyses given on p. 277 of 
(lerimvn brown coals as obtained frcun the pit). 

In Polumiia, only the brown coals from the north-\vest basin (Eger- 
Ealkenau) show a high content of water, on an average about 43 per 
c('nt. ; while the brown coals of the main basin (between Brux and 
Aussig) only contain from TS to 37 per cent., with an average of about 
2b })er c('nt. (dance and pitch coals are uncommonly dry, under ccTtain 
circumstanc(\s containing as little as 2 per cent, moi.sture. In any ca.se, 
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n'sult from powm-fiil m‘oloynr;jl plh'iioimMin ( liri'.-ikini;; iIiumi^Ii nf 
basalt and similai' Uj)lu*a\ als. mighty <)\ ri la|)j)inL; and l-tldm^) W In n 
allow ( m 1 to dry in thn atniosplh'U' }»uKriis,Ml brown coal a laiy. 

proportion (d' its moisture Aii -dried coal wlien lieateil to Kin (' 
ydves oft furtlicr (piantities tl2 to 22 pnr cont ). and, eon\ ei s( l_\ Hit 
eom[)l(d('ly dried coal absorbs K) to Id ]»er cent moist urt' from (lir 
.it mos[)lu‘re. 

An accurat(' dtdermination of the w attu* coiit.aincd in w rt bi own eoal 
from the pit re(|nii'es sjieci.d mumsuiv's of pi*ecaiit ion ’ The s.nnples 
taken from the vaiious parts of th<' stoi ayc-pl.-HM's must bn placed 
imiiu'diatelw at the place of sampling, in 14 lass bolt I -s lit t nil with l,o oinid- 
yd.ass stoppers In tlu' !aboi.itoi\ the whoh- sampln is eiiiptind into 
dislies, W'lMo'lu'd, and allowed to stand oxposnii to an in a waim placn 
w’lu'n till' on'aK'st [lart of the w.itm- e\ .apoi'atns Tim aii-diied sample 
is wei:4hed .a^ain and the loss of w.atnr dnti'immnd Thmi ami mil^ 
tlu'ii is tJic s;imj»lo jmlvm'isnd and pn^paMsI I’m fuitlu'r (nstiiiL; Tim 
si'cond deti'rminat ion of watei is then eaiimd out by the ninthoil iisial 
for coals and othei mat(‘rials Tim samph* is heated ioi twohmiisin 
a dryiiio 'd tempnrat ure of Kid* to 1 10 ’ t ' |'’oi yi n.it ni aeeiii acy 

this determination is made' .at K)0 to 10.) (' in a ciiiantit ol c.ai bon 
dioxidn in order to piiweiil elnaincal eh.oi^ns oeeumiin m lbn eo.il 
Th(' first and Si'coud drying (‘xperimeiits thmi ou,. tim appioxim.ate 
amount of waitm- on^dnally jiresmit 

Th(' tot.d content of waiter is always somewdi.at liiyher, sinci' a 
portion is always ridained at any tmnjmr.atuie This can easily hi- 
pro\ ed by comjilete diyni^^ 01 b\ .a combustion anal\’sis of tlm saim* 
eoald In this case d to 0 [X'r cent nion' watei is found, of which a 
[lortion is due to the watm- resultine futm ileiMmiposition of bitumen 
.and other carbommeoiis materials. 

Kruw'ii coals undea^o a chemical chanm* e\nn at 100 (1 ddiis 

depends on the one hand on the los.s of c.arbon dioxide and combust ibh' 
gases in addition to water, and on the other hand to the absorption 
of oxygen. 

The water content of brown coal is not only of a hygroscopic, 
mechanically h<dd nature, it apjiears more jiroliabhe accoiding to 
n Kosmann,^ that a certain part of it belongs to tlu* chemical c()nslilu 

* Juneniiinii, p 184 

“ W Scheitli.'iiier, “ Ker (heini8cli< Voig.uij' 1)01 dei Ifi ikcttiei 1 Hi auiikolilc/ 

Z. llranukohk, 1902, No. bl, ]> bV.k 

l'er]i(i 7 i(ll (h'i uinttn (hutarhtn lx m Kulh n ,S , 

1889, p. 10:1 
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ti()n ol’lhr brown coal itscll* .‘is “ ch('iiiically combined w.atci- ’ oi’ “ wat«‘r 
of liydr.'dion " Kosiii;inn .‘dt ribiitcs 25 per cent, ol’ tlic water in the 
coal to ‘watei- of hydiation,” wliilt* \V Scli<‘itb;i ma- ' found in his 
experiimads ih.it it is very <liHicult to fix a (h'linitt* limit foi' the 
con((‘iil of w:d(‘i of hydr.ation in the nulividual kinds of coal, iiiid 
th;it in tins conma-tion, in aildilion to otlim' propi‘rti(‘S, the diaisity of 

l, 1)1' coal is of consid(‘rabl(‘ im])ortance. Accordiny^ to him, the av(‘ra<^n' 
C()n(('nt ol Wilier of hydiidion can hi' taken as 20 p('r cemt. As ;i 
l^eiK'i iil rule, thi'ri'foi (*, it ni.'iy be t.akeii in a mine moist brown (‘o;il with 
a toial wat(‘i content of 40 to hOperi'ent , 20 pi'i* (M'lit. imiy he la'ys'irdi'd 
as Wilt)'!' ol‘ hydration and 20 to 40 pet cent, as hyyo'osco[)ic moisturt' 

bor th(‘ production oi i^ood bii(piettes the comj)let(' ri'inoviil of tlu' 
hyi^ioscopic watei' from tlu' taown cojil is iin essential condition: in 

m. 'inycasesit is e\ en m'cess.'iiy to c;iriy tin* diyiiiy^ still fui'tlu'r. In the 
piepaialion of tlu' h'sser valmsl wi't compiessed hri(piet(es, howev er, 
si ill moi (' \\':it(‘r is .adih'd, and .a sul)s('(|U(‘nt, di \ ine onlv is necess;ir\’ 

111 th.KMrAr\i:v ( 'omcosi rios' 

brow n coals ;ue compose<l ol ciirbon, hy(bo;4<'n. o\yy('n. nit ro^i'ii, 
sulj)hur, ;iiid the (onstitiieiits of tlu' ;ish 4di(' d:it.'i i;i\en :iho\’(' in tlu' 
com pa i ison of w'ooil, pe;d, laow n coal, and co;ih 1 h;it (he older ha mat ions 
iiri' jiooK'r in o\yo(‘n hut riidu'i m carlxai, .applies :dso to tlc' \;irious 
browoi coals, sinci' the oldi' st ( eoci'iiic .Old oliyoceiiic) blown coals, such 
as, foi ('X.imple, thosi' of t 111 ' w esti'rn portions ol tlu' Met .st biiryMlist net , 
t,h(' state' of 4’hui in^i.'i, t h(' la'ijisic .'ii'ea, .-ind so on, ti'iid to show' rel;i- 
t,i\ I'ly more' c.'irbon ;ind h'ss oxyye'ii tlum tlaesi' of tlu' m'Wi'r te'itiary 
(mioce'iiii* !ind pliocenic) hrown coals foi- exam pie, those of Xie'di'iljiusitz, 
th(' bowi'i' Hhiiu', the Widti'rau, and so on 

Tlu' brown co;d standiiii^ closest to wood is most rich in oxyyuai 
evi'ii if in very wide' lindts{17 to db pe'r ci'iit ). 4'lu' nitree^iai ceaiti'iit 

of breiwn coal is ve'ry leiw', D to 2 pe'r ce-nt. 

Krean the' folleiw iiii; table of nine* analyse's - of varieeus kinds of brown 
(‘0:il (drie'el as pievieaisly de'seribe'd). it is e.-isy te) ses' the limits het,W4'en 
which the e'lenu'ntary compositiems vai'y. Still hette'r ceanparisons ai'i' 
obtaineel if the' .‘inalyse's are calculate'd on the' pure' ceial, / c the' cean- 
bustibh' matte'r fre'e' of .-ish (e'eilumns <S to 10). 

’ ' 1 )er ('liniiiM he \ t>ia (lea Ihikeltieiuiig vem llruaikehile',’' / /ee/oi/.e/i/e, 

Ne) *13, p i:)!> 

- Ae'eta'diii^' lo Iv Enliii.iiiii, “ Kig('ioi li.illen eie'i' lei'li.ii't'ii I’.i amikolile'ii,’ Jhe 
}ii' Hi a iDikohh N iml ll.ilh', Lt)()7, ]) 'Jl 
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I\'. ( 'oN’TIA'I’ OK lhl>i:o(;i,\ AM» lIll'IMIN’ 

Till' contriit of li\(lio;^0'n (I(‘|)cii(l,s (o a 'o 1 y lai;((‘ l•^l(■lll oij (In* 
(‘oiilciit of liiliniirn, since hit, iinniioiis coals aic \ci\ rich in li\’(li o;^n n 
TIktc are saiaons \ leu s, \ aryiii;^ [»ailly fioni each ollci, as lo llii> 
nieainn^^ oi tin* word 'hitninen ” lly tlie liitnnieii of blown coals is 
iindeistood ;l nii\l nre of \va\ or i-i‘siii-likc .substances, j)i incijially liydio 
Carltons, \\ Inch yiidd bar on diy disj illation, on tin* one band,' and on 
tli(‘ othi'r the solubility in bcn/ol, ben/aan', or similar solvents is re^rm'iled 
as the priiici[)td ttroperty of the bitumens of the humus coals’ (and 
thereiore of the blown citals in the strict si-nsc*) 

The wdiole of the brown coals contain tar-pioducin;; iiilumeiij the 

’ Brown coal largely coked It) niolli-n iid-liot l>aH.ill 
“ /hi' Ausu'uhl drr Kvhh Ia‘i[i-ic, IBO.V 

^ W. Sclieithaaer, “ l)er ilieiiioidie V^agaiiglici 'ler Bi ikett ici ung 'Ici' Biaiinkolilc,” 

Zeihchr. Ilr((itnkohh', 1002, ji. loO 

‘ K Ki'ihiianii, (/.« 0..S' , pp 27 2H 
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I'.RH^rKTTEH AND I’.R I^^rKTTIND 


ordiiiai’y cartliy huinin^ coal sciviii^ as hid wliicli (‘(intaiiis in tlie 
natuial moist stair ahoui 50 prr cmt moistiiif, contaiiis 2 to -> 
pel' cmt. . tlm distilling coals, howcvci, wliicli have hccii \voi'k(‘d 
up of late, contain 5 to 10 })rr cent’ Distilling co.ils yilh more 
liitnmen, 20 to 00 p('i c(-nt and ()\ei, ha\e Ix-coiik* \ery scaici* 
ci)m])ai'e(l with the t.niu' ()f the Ix-einnin^ ol th(‘ distillation indnsliy 
(’fifties and ’sixties of the last ceiitniy) The iichest distilline cdal 
h\'ropissit, e()nt.i!nine ])itumen to the extent ol 10 per cent and 
ovei‘, has had only a Iimit(Ml application, .md during the last tiai 
V e;u s has diminished to inc()nsidei able (|Uant it les 1 rom the distillation 
coal st 1 at a 

1 )ist illat ion c(Kd is mainly ohtained and put to use in t lu' hrow n-coal 
district of Sa \on Thurineia hy a diy distillation iii a closed \ess('l 
at a teiiipiU'at ure of 150 to 200 (' the hiown coal is coin ei ted into vola 
tile compounds, which aie yiveii oil, and a i(‘sidual (M)k,> ((|iiaii_\ coke) 
d’h(' lirst ai e ohtaiiK'd pai t ly in the lorm ol pet mama it yasis . t In* main 
portion condenses as tar, hut at the same time ceitain (-oust it m*nts 
of tJie hit umeii pass o\ei as solnl j)aiairni h_\ drocai hoiis, a channe 
which takes place to a e|rat(*r extent in lln* suhseipieiit distillation 
of tin* (at ( 'ons('(|Uent l\ , i he hitumeii is dt com [lose d ly ihescopma- 
tions, re'sulliiie eliH'lly 111 tin* pioduction o! satin ated and uiisat in at ed 
h vh oearhons of the fatt) s.aics, leyt'ther with ai id ami h.mn suh- 
stances with tin* s(*paiation of watt'i .ind (aihoiiic ai id Tin* dis 
tillatnai lh(*r<*loie h»ims tin* eroiiudwoik ol tin* paialhii .iiid minend 
oil indiisl I les 

Analvses of Imi nine coals, (list ilkit ion co.ils and l*)iopissil d!i(*d .it 
105 to NO in .1 stii'ani of cai hon dioxidi* iec('iitl\ eaiiiedeiit in 
tin* Dni\cisit\ Lahoi'atory for Apjelied (Temisti\ at llalle ya\t* tin* 
tieiires shown in tin* followine tahh* for the content ol h^dioyiai 
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Pl'nfu'rl n ^ of Biinniin I’llumrn fan lx' paitiallv rxti.utfd linm 
distillation foal and i'l oin niMi ly f \ ci \ laownfoal 1»\ tU'atimail willia 
sol \ rut . tlif rriiiaindi‘i‘ ^lays in tin* foal. and fan oid \ In- i cfo^i iis.m 1 1>\ 
till' i’oiniation of tar on dr\ ill'll illat ion Tin- lalio o| tiifs(' two 
j)oi t lolls vai ifs considcraMy ( di an a\ n ai^oa K) t<> d() pi a (aail ol llu' 
total laliini'ai (ofca^iona lly as nuiidi as 7t) jicr cent and ado\(d ifinaiiis 
iiisolul)l(‘ in t lit' foal al'tt'i tin' I'Xtraftion I’otli hit unit iis possess tlii' 

S.IIIK' pi opcl t It'S . tln‘\’ t<’Hs of (put*' sllnil.l! ploj'iltU's wll.ll 

sepaiat'il fioiii tlf' pitxlncts ol di\ distillation 

I’ct I olfiiiii lifii/in liL^lit Iwnitf tar oiU .ind lii'ii/i'iii' csprcia 1 1_\ 
art' ii-'t'tl as soUciits fitr Itiliiiin'n 'I'lit'ii' is no iiifllioil otlai than 
that of di\' ilist ill.it itin wlmdi will fii<' tin' cttal ttf latnnitii In 
apptaiatift' hilniiitii is a \fllowish to daik hio\\n ot t asiona 1 1_\ nil 
dish fan ly hi id It' mass siiiiilai to o/ok-'iiti- (''aith wax) oi faiiiaiiha 
wax' Its shade of t'oloiir is dtttiniini'd h\ tin' pniit_\ of the ]),in‘n( 
m.dt'iial The spta'itie nia\it_\ 1 As a iiili' the mehin^ point ol 
hiluiiK n Ill's hetweiai 70 and <S(I i' . sonielniiis h is .is hiuh ,is !)() 

( )n heatiim hitnineii det'omposrs with lht‘ loiinalion ol oil, p.milhii 
and eases 

It is \ ( 1 \ d 1 ilienlt ( o li X t he (‘xae t c he mie.i 1 i om posit ion ol hit ii nieii. 
sinee It loiisisis of a mixliiie of iinnieioiis snhstamis wlneh ean he 
f h.i I ai' t I'l ised a I id '^ep.i 1 at I'd 1 1 om each ot hei only with • a I 1 1 1 llii ii It \ 
in felt. nil f.ises, Ol laniioi lx* sejiai.ited at all 

(' linhner' h.is n‘fintl\' isolated lioiii the poitioii ol the hiliimeii 
I'xti.iited with hen/oh and wliifh is sohihle m I'thei, .i ketone ol the 
f om p' 'Sit loii ( 1 1 , and the ket.olie ( ,1 1 ,|( ) 1 1 1)111 the poi | )( ai i llsoln 1 )|e 
in I the- Still mole iefentl_\ (hMefr'- has ohtaim d aeiaii.'ile \.iliiis 
of the pioptiiies hell. i\ loin and deti I iiiinat loll ol the \ahie ol the 
llL;nit e hit linieiis plepaieil t eehnie.i lly Ixxpenmeiits e.llllid Olil h\ 
Ihamdohi .nid \ Ixwen to extiaft the soinhh hitnmeii Inan d ist i ll.it loi i 
('O.il on the!. nee scale with .is little d( eomposit ion as possible, h.i\e 
led to the pi ('p.n at ion ol Mont. in. i wax d'his is oht. lined h\ s,.\ri,d 
dist ill.n ions of t he hitnnnn with ste.im sujx'iheated to l! >0 ( \ oi In 
a MnL;le d isti 1 1,'d ion laiiiid out nndei' dimimshid piessinr || is a 
\ ellow , WMxdikf hoih of hiudi melt in;^^-point , W'lm h consist s .lerradino 
to 1 1 I'll, ’ of an acid ha\ iim the foimnla ( h.,1 l-d ), ocei m arid ( Moiit.nia 
acid) and an nnsatiiiated hydiofaihoii 

‘ m l\ t/i III nis'^ if' I i^i fill ‘ IJ.iilili , Ihilh, inn.' 

Zilt^iln. r.iilil nl.olih’^ \I<\ 111 !• 'IVI , IV ]. 217 
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jHdQtlETT^S A^^r> BtllOtjmiNO. 


V. Sri.IMllJR AND Asil ('ONTKNT. 

Siilpliui', wliich is i)(*vcr absent from brown coal, exists partly in 
or<euii(; eonibinaiion, partly in the form of inoi'j^anic admixtuia's, 
[)riiici})ally as iron pyrib'S (marcasii(‘ spear p)'riles), and also as 
siilpliab's wIk'H it exists in very varyin^^ proportions. K Krdniann 
found from his own analyst's (hat the sulphur eonient of (Jei-nian brown 
coals lit's between 0 ()‘2 and I -87 \m' cent, which eori'i'sponds to Mb to 
t bb p(‘r (‘(‘lit when caJculabal on tlu' [)nre e.oal. As an av( i a;;(' sulphur 
eonti'iit of (leianan lu'own coal containing its luitui-al inoistuiH; tlu‘ 
(i^ni?v I to bo })«‘r cent, can b(' taknui. This corresponds to 2 to 
d p('r cent for the dry (‘oal Occasionally, how('ver, the content is 
very much higher- up to 10 pei* cent, and (‘ven more Duiini; tlu' 
coiid)Us(ion of tlu' coal <ui tlu' (h’(‘-^’rat(' only a portion ol the total 
sulphur is evoKs'd as sulphur dioxidi* or sulphur ti‘io.\id(‘, whih* the 
ri'sidiK' ri'iiiains in the ash. 

The contt'iitof ash of brown coals us<m| for tirin^mimouiits to bet w (sui 
2 and 10 [)('r cent., and s(‘ldom excissis b per c('nt. of tin; dry coal in tlu; 
pi'(ivinc(' of Saxijny (^Jualitati vc chemical analysis of tin' ash of 
blown coals shows that the oxides of iron, aluminium, calcium, smalhu' 
(|uantiti('s of maeiK'sium, potassium, .sodium, and occasionally otlu'r 
iiK'tals (H'cur as the' basi's . whib* silica, sul[)huric acid, sulphuroim ai'id, 
sulphurett('d hydroevn, carbonic acid, traces of hydi-ochloric acid, and 
occasionally [)hos[)horic a(*ids occur as the acids 

In adilition th«‘ ash contains varyini;- (piantities of imbiirm'd caiTon 
(soot). 

(h'lK'ralbmspi'akiui;, th(‘ llu(‘ ash po.ssi'.s.ses th(' same composition as 
the ash nsnainini; on the ^n-ate 

\ [. A. \A LYSIS OK Mi.nk- Moist Ukowx Coals 

ddi(' ibllowiiii;- summaiy _<^iv(‘s tie* O'sults of a numluu* of nld and 
iK'W ana1}'S('S of [)it-moist (Imanan brown coals arra.ni^t‘d accordnii; to 
t.h(‘ distiict of ori^dn — 
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2 05 

12-58 ! 

47'78 

5 98 

16 03 ' 

; 42 



34 "55 

3-06 

1114 

49-05 

5 -00 I 

15 95 I 

; 43 

Vnlnl,. 


29-01 

2 40 

10 08 1 

42 78 

9-22 

4 8 00 1 

' 44 

Hiirbkc . 


30 10 

2 47 

12 56 ' 

45-19 

0 34 

48-44 ! 

45 



34-70 

2 51 

13-00 . 

50-27 

5 93 ' 

43 '80 1 

40 

Tifiidlebii'^ch 


1 33-72 

2 65 

12 85 i 

49-22 1 

5 78 ' 

45 00 

47 

Fifllstedt . 


32-03 

, 2 65 

13 12 ! 

43 10 I 

5 70 

'15 93 

18 1 

Diidi'iwle . 


27 09 

2 49 

12-93 

42 51 

8 02 , 

48 00 ' 




Hannu\fk and Hks.sk. 



! 

’i 49 j 

Volpneliaubcn . 

. 

30 99 

1 2-39 

14-23 , 

47-01 i 

3 - HO 

48-50 1 

50 

Mi'is/iur 


30-44 

. 2-02 

12-06 

51 12 

7 9S 

40-90 

1 

1 



Lonsek KiIInEKAND 



i 

! 

liiuhh 


*23-80 

j 1 -8-2 

9-50 , 

35-18 , 

4-64 ' 

t)0-]8 ! 

3 53 ! 

Ilorrera 


29-78 

1 2-03 

12-00 

43 87 i 

2 18 

53 95 

1 Quadrath . 

■ 

28-76 

1 2-17 

1 

11 91 ! 

42-83 j 

1-86 

65 31 
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l?Kl(,KJKTTI‘;s \N1) UKIQUE'ri'lNC 


\'I1 l.\i;<)i; \ ropviKs vok ( m.-Tksiinc 

At 111 niy In owti-coal niincs ainl liriinicttc faiAoric^ .small LiImh atoi'ms 
ah' iiistallfd so llial r<i\v (M)al, ilurini^ tin* \arious stai^as of tla* \W‘t and 
di \’ "j)('ialioii,s, and lini.slu'd ln-i(|U(‘tit‘s can be test<M] I'oi' tlieir eonteiil 
ot water, ash, bitumen oi' tar, yiidd ot coke*, and, under certain cii'cum- 
stances, loi th(‘ sulphur conti'ut, accordini; to r(‘(|uii ('meiits Tla* 
('st ablishmeiit and maintenance of such laboratorit'S lepuiie <nd\' a 
vi'iy moderate outlay. As an exanqile, tlu' arran^miient ot the coal- 
testine laboratory at tin* Tieiie pit at OtHebmi ( IJrunsw u-k collnr) ) 
wall b(' (halt^ with heri' in detail. The laboratory is situated in tin' 
olliei s iiea r t hi' briipK'tte iactoiy ol the works in a small room iK'.ir 
tin' w'oikine room ol the inspectoi ot mines, and contains 

1 balanci' with wau'i^dits ot 0 002 to 2(K) L;im 
I moitarol 200 mm outsidt' diaineti'r 
hsie\eot 200 mm outsiih' diametei'. 

0 lai‘i;e model Haitt'll biniier.s. 

elass tuniK'ls, 10 cm dmim'ter at. the to[). 

10 h'toits, ('ach ot t Idle capacity 

0 h'ct'is'eis, () cm diaiiH'ter, do cm lone • 

1 dr\ inyM>\ en, lax lax 80 cm. 

2 pairs Cl m-ible tones 

() diyiiie' dislu's (poici'lain e\a[)oiatiny dishes), S cm diaiiietei 
() iioii combustion dishes, 0 cm diameter 
I pair tones, 2a cm. lone’, 

\'ai loiis small i^da.ss tubt's ot a to 8 mm. boh' 

1 thermometer trom — a(> to 8(50 V. 

1 ti i[)od, 20 cm. hii;h. 

\'arious n'tort brushes and pencil brushes 

Tin' wdiole ot the materials w'ere obtaini'd trom the Wi'lbknown 
tirm Warmbrunn, (^)uihtz Co. ot nerlin,' ami cost altoeethei about 
1!)0 marks. 

kor accurate dryine- tests at lOiV C. in a stream ot cai’bon dioxide, 
a cylindei' ot compres.sed carbon dioxide and a b'W' accessorit's are 
necessary 

A trained individual is hardly necessary to carry out the tests, 
which are not made continually day atti'r day, but ah' only taken 
occasionally when necessities arisi'. Csually one ot tlu' works atb'iid- 
antscan be released and tauydit to do this in addition to his oidiiiary 
^ Beilin, N.W., Heiderstnib/e r*.) 57 





'27!l 

i^ulirs At tll^'TlcUr IIIIIU* tilt limit' msj)r(“l(ii, W lu> ,iUo CDlilhtls tin 
iMitjih ttt' lact'ii\ ('airit^'s ttul tlic tt‘s(s lunisnll 

'1 In* nt jUi|iiii('n( ami imn <»! '-unli small lain)! altti ms is \t'i\ iiiimli In 
l)t‘ 1 rcttmiimmlml Tlifii utilil v is (|iiitf t)l)\ nnis. rmisnlm iiii; that tlif 
i.iw coal su[t|)lm(l tit the hiiijiictta I’actoi v <‘haiii;t's i(s jtiojicitics <-on 
siilciahly acconliiiij; tt) the |»ails of the seam oi stock hellion woi ki'tl up, 
.leeoi (lim_r to t he sp,'( lal s|oi ai;e eoinlititnis (o the season ami slate nf 
the wi'athei (111 opmi woikiims) ami that the woikiiiit ol the hiiipu-tte 
Lietoiy, mole .■spreiall\ (lit* til \ iim ttpei at it)iis, must he ailapteil to 
these \ai \ iim piopeities of tht' ettal 


B THE ADAPTABILITY OF BROWN COALS TO BRIQUETTING. 

The eapahility ol the eai t h\' lii'owii et»al.s tt» foi m sdlal ami teiiaeitais 
1)1 liplel les W hleh call lit' 1 1 ailspoi teil lo'm dlstaliees, wit Imiit I lit' a< hilt loii 
of himliiiM mateiials hut smipK li\ iht' applitMt itm t.l hiL;h piesMires, 
amoillltlllL; to 11^)1) to loOl) atmospheies iii the I'Atei coal press IS 
caused h\ theeoiiteut ol watrf .iml hit uiiiem as \ve| I as h\ the th'yu'ct' 
ol y I a iiiilat loll haidiiess ami stimi^th of tin' toals 

With le^nnl to ihe eoiileiit ofwalei.ii has alnady heeii poiiittsl 
out .iho\ e that t he eoiisidei a hie I plant it les of h \ ^loseopie iiieehaumally 
held water must he ieiiio\ed h\ eoi I espondiiii; tlr\ ini;, and that only 
the ap[)ai eiit ly eln mi( ally etiiiihun'tl w'atei called ‘hmliati' " oi "eon 
stilutioii water, w hieli amounts to 'itl pei ei'ul at tin' out side, should 
he allowed to leliiaili III the coal Lilt III liifiuy eases it IS iieei'ssaiy 
to 1 ai I \ t he di \'iny I m t In'i , e \ ('u dow ii to I .') oi 1 pei cent , or, under 
eeilain < 1 1 euiiistaimes, to 10 oi' S pi'i cent , ni oidi'i to obtain hinpit-ttes 
of the hi'st piopeities This applies pi iiicijially to coals with a hi;(h 
content of hilumen and loi tin- production ol the donn'stic hiands ol 
hi K pieties, wdii'ieas for the j)i ejiaratioii of industrial hrnpiett es, in which 
such liyid i e< piireineiit'- ari' not demanded the coals an' not usually so 
thoiouyhly diied As wall hi' sreii fi'oin tlie analyses of lienites niven 
helow, tJie water content amounts to -- 

12 to 17 [ler cent in most cases, 

14 ,, 15 , ,, on the averayu' 

From the chemical point of view^ the residual watei pi events the 
decomposition of the di \' hiown C(jal on heatinyn which orheiwise easily 
takes place with the e\olution of ;;ases It also exeits a mechanical 
action in [iromotinj^ oi |)aa'tially lielpnm the cnln-sion ot the (-(jal 
particles durin^^ compiession 
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The rol(^ of the hituiiioji content has alrcad}^ been (h'alt witli in a 
^HMUiral way, to the elKect that it principally playH the part of a binding 
mab'rial. This has of lat(‘ ceased to be i-ecogin'scsl in various sourct's. 
Accoi’ding to Schech'^ and Kegl/ the formation of bri(juett(‘S more 
probably drpfuids on a surface tcuision of the particles of dust, the 
[)i'inci[)al cause is that under pr(‘ssure the, particles are brought into 
intimat(‘ contact with each other and tin* aii* forced from between 
thi'in, whil(‘ the larg(‘ internal spaci's are filled with c.oal dust and the 
small spac(‘s filled with moisture. 

This ex[)lanation ceiiainly has a c(utain amount of justification, 
and tluu'e is much to be said in' its favour, but at all evmits tin; con- 
tradiction of tlu' fact that bitumen (exerts consid(‘rable influcnc(‘ goes 
too lai‘. 

(a)nvinced that this (jU(*stion could not be solved by theoretical 
c-onsid('i‘ations and laboi-atory experiments al()ne, \V. Scheithauer has 
for some y(‘ars carri(‘d out a systematic si'ries of practical ex[)eriments 
which, so fai' as tlay concern the ca])abdity of bri(|Uetting, have bemi 
made in the iH'seai’ch laboratory of th(‘. Zeitzer lMs('ngieszer(‘i und 
Mas(‘hiiit'nfabi'ik Akt (u's Th(‘ biTpaTting (‘\p('riments dealt with — 

{(i) 1 )ist illation coals which, on extraction with benzol, showi'd that 
I S pel' (s'lit. of bitumen dissolved, and in tlu' distillation test produced 

p('i' C(‘nt tar (in the natural moist condition and working on a manu- 
facturing scab' a yield of about 10 per c(‘nt of tar was obtained). 

{!)) Th<‘ sjiuu' coal, after it had In'en tnait^sl for the [)roduction of 
Montana wax on a manufacturing .scale, still showed I'O ])er C(‘nt. 
soluble bitumen on extraction with benzol, and gave; 14 per cent, tar 
on the distillation aiialy.sis, 

(e) Anotlu'r distillation coal which was completely (‘xtraeb'd with 
IxMizol, but still showed 14 p(‘r cent, tar by the distillation analxsis, 
and, finally, 

(f/) Porous (juarry coke, which is di.stillation coal from which the 
t)itumen has been completely removed, containing the pure carbon 
itself along with the ash constituents. 

The.so exj)eriments gave the following results: — 

((?,) Distillation coal, as known for a long time, is very difficult to 
bri([uette, and in fact the better aiid richer in bitumen the less adaptable 
is till' coal to briejuetting. 

' Zntkchr. UranvkohU^ Vul. i., lyOii 03, p 31. 

V(.l 11., 1903-4, {). lor>. 

^ Ihid.^ vol. 111 ., 1904, p. 97. 
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{f>) iionnal pir.ssurrs, how <-\ ili.s( iHat ioii cnal hoin winch 

th<‘ l)i(unicn has j>ai-hally icuio\(‘(i (as iiialci h and < ah.wt ) 

ydvcs 1‘aulth‘ss ])ri(|Ucttcs 

yd (^luarry can. uiidiT no cii cninsl aiiccs hi' hii(|iicttcd without 

the addition of a tarry, landing material (Weii wlicn walm- is added 
in suitahle (|iianti(y and tin* jacssuit' inei.-a-cd to i>0()() at niosplua I's 
(<h By till' add it ton ol ha i d pit eh oi hituniinons hi ow n coal oi‘ hit ii 
men e\traet('d Irom hrowm coal hy r\| i act ion, ^ood, st i on^ hiaipicttcs 
can he olitaiiit'd from »piai i y eokt- w hen I h<‘ add it ions lia\ e i ts'ielu'd tin* 
correct di'^nei' Aceordinel\\ i( (-ni he taken th.it lieiiite hiliimen is a 
sort of hindine material, and dehaanines (he himpjet t ihl; piopertii's (o a 
larec (‘\t(‘nt it it is not allowed to exeet'd a eeitain amount AeeoidiiiLt 
to \'ollert,‘ this upper limit shoidd not h(‘aho\(‘ Into 14-pei ei'iit On 
th(‘ other hand, tin* hitumen e()ntent should lu* \ ei \ iinieli less espeeialK’ 
with m.iny kinds ol soil coals The Uluaiish hiown eitals tor example, 
wdiieli do not eont.iin (pnti* I p('i cent hitumen soluhlc in hmi/ohean Ik* 
hriipK'tied \ery w'ell 

A possible tiision ot the hitnuieii duriiie compression e.in hardl\' hi' 
taken into aeeiiunt smci* it is possihh* to pra^paie eood hiepieltes hy 
means ot a slowd\ ineiisasiim (u-cssuk' in a seia'w pn ss w i( hotil even 
a[)proxiniately reaehiny the melt ine-pomt of the hiliinien (70 l(» !)0 ( ' , 
S ( M ‘ [) ‘ 277 )) 

Further, tie* deei, o of ei .mulation, haidm'.ss, and stimieth of tlu' 
(‘oal ari! of iuipoi tane(‘ in deteimimny^ thi' ea[).ihility of hi npiettane 
With rebuild to the ih-yrnM^ ol ^nanulation, it. is neeessai}' that the coal 
should l)e W'ell pulveri.s(‘d, and th.at in addition to pieces of diHeK'nt 
si/es a certain ipiantity of powder and coal dust must he present to 
till uj) till' small spaces hidwemi the larger ecanis and increase th(‘ 
surlace t(msion ot th(> particles. The pro[)ortion of hriipiettine coal 
to dust must not exeiH'd a certain amount, otlimwise stion^^ hiTpiettes 
are not ohtaim.'d. sinct* coal dust can scarcely (wer he, hrapietteil alone 
Hardness, wddcli alon;; wdth the strent^th of tie* e()al is laryu-Iy 
determined by the special nature of its formation (p 270), is of in- 
lluence inasmuch as hard and .strone- coals must he more line|\' })ulver- 
ised, reijuire a higher pressure, and cause a greater weai of the parts 
with wdiich they come into contact, es})ecially the pre.ss moulds and 
stamps, than soft coals, which ol course givi* moi'e dust, allow' ila? 
pii'ces to he S(piashed hy the jinxss stamps more easily, and aie eon- 
se(tuently more ailajitisl to hriijuetting. 


* Dtr lhaunkohUnberghiJu, IHSy, 24 2 . 
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l\'U-licI('S of Injilih' otily icijiiicc fiiicl}' [)ulv<‘i-i,siiiL,f eoiiipi 
witli (h'liiilic (|U,‘LiiLitic,s of soft coal which surnniiul the li^niilc pii'ccs 
They aie, howevi'i, for the laost [)art pr-eviousiy soiled hy sievini; and 
hm id in tie* lioiler-liouse. 

d'he nonoKpicou.s hrown coals of the principal coal district of 
North-west llolH'inia, which havi* appai'eidly been consiihn ably cIi.hii^imI 
by th(‘ h(‘at of Inpiid lava and aie distin;^oiish(‘(l by a conclmidal 
fiacturi!, i^o'eat bardness, stnai^th, and caloiilic valins cannot, as 
a ni[(i be biTpictted without the addition of bimlin;^^ material 
Tlii'y beha\'(5 \'ery much like tin* still hanhu' [lit coals, but tlu-y 
are iiimdi iiiori' porous, and conse<|Uently reipiiri' a much ^neater 
addition of bindin;; material Th<‘ n;sult. is that the bri(|Uettin;;- of 
till' lloheiiiian coal is too costly, and is only can i(‘d out in e\ception<d 
circumstanci's. 

In .iddit ion to (mu tain ]»ro[)ei t ics o| the brow n coals t heiiisel \ es, the 
accessory constituents or impni iti(‘S can n.ituially maki* th(‘ bi i(|uettini^ 
dillicult or (piite piohibit it This sp('cially a[)plies to [lyi ites, which 
oftmi occuis lumpy, in .stn'aks, or dist ributisl unifoimly in the line 
stat(\ ami also to sand, w hich is ju inci[).dly imd with in the ipipm la\'eis 
ol tile (‘arthy lignites. hN'eii a moderate ('(intent of p\'iiL('s can act 
dangerously, since its partial decomposition can i;‘iv(‘ ris(‘ to tin's dm iny^ 
the dryin;; of tin* coal on account of tin* nillammability of coal dust. 
Kuither, bii(|Uettes pri'pared fiom such coal an* not w eath('r-[)i oof, and 
duiiiii; combustion an' vs'iy objectionable bi'caiisi* ol tin' e\olution of 
obnoxious guises, Abovi' all, pyrites and sand W('ar out tla.* jiress 
stamps .ind moulds. 

(\)nse(|U('iitly, C(jai'se [lyrib's must umh'r all circumstaiua's be re- 
movc'd or sorted out nu'chanically Particles of coal containin^^ much 
tiiu'ly div idl'd pyriti's oi' sand must be ('xcluded from briipii'ltin^ and 
delivered direct to the boiler-hoii.si'. 

Exi^i'vinmntid i mj Sfidions . — Jn order t<.) di'tcrmiiii' the 

ada[)tability to bri(|uettin^^ it is recommended that laiye (piantities of 
(‘oal (at least .seseral double loads of 10 tons) of thi* average composi- 
tion of the brown-coal source should be subjecti'd to practi(;al tests in 
a bripuettc factory or an experimental briniU'tting station. Such ex- 
perimental plants as those of the Z(‘it/cr Eisenoieszerei und Ma.sch. 
Akt.-(J('s. in Zeitz, of tin' i\laschinenfabi'ik Euckau at Ma;;'debuiy- 
lUickau, and similar works otl'er tlu' especial advantayu'S that suitable 
mechanical a[)[)lianc(*s, etc , can be worked out for the particular case 


in view'. 
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C USUAL METHOD OF BROWN COAL BRIQUETTING 

Tht' custoniai \' nirthoil jii .u*( isrd iii ( lormaiiy is In icily ;is follow s 
Tilt' lirtiwn coal is either iii open workings aftei a jireliiiiinai \ 
reiiio\alol' tlu' eoxtain^ soil, or in <leep woikiiiys. /c hy iiiider^n ouiid 
iiiiiiiiiL,^ opt'ratioiis, mostly with pu'ks. ;ind liaiislViied to the hritpielte 
I'aetoi y ill coin or w ayryons draw n up a i isiiii; tiaidv li\ im'aiis ol’ cliain 
or less often w il e con\ e \ ors, or in Siisjx-nded tlp[)in^ hlieket S opei aled hy 
a w iit‘-iopt‘ wav Tht' iirupiettt' fact<iry is as a rule (|Uit(‘ close to ilie 
mine Itself. clos(‘ to tin* wol k Iliyas. Ol IS connected up with the iailwa \ . 

llt'i-e the cruth*. pit-moist coal is liist, handl'd o\er to tht' wet opma 
tions, pi't'pared h\' nu'chanical coarse and line yiamliiiy comhined with 
repe.ded sie\ my. and scjiarated. on the one hand, into hoilei and hiii n 
iny fuel, w’hich contains as far as jiossihle all the impuit' coal iiiisintahle 
foi 1)1’!' jUett iny. the coarsi' pit'ci's of hrown c<>al. pii'ccs of w ood. and o( ht'r 
foieiyn mateiials. on the other li.iml, into hi npiet t my eo,d ot medium 
lint' mained and meal The tirst pnssi's to tin' hoih i house, whili' (he 
hritpietlin^ coal p.isses on totlu'coal lloor of the diy iiiy jilaiit , wdu'i i' 
it proceeds to tht' di \ my ajiplianct-s aiiaiiyeti helow and lieatrd for the 
most part 1)\ waste and fresh steam. Here it is drufl (o (he (‘\(('ut 
necessary for the pioduction of yood hicpiet tes (dow ii to a (ontrut ol 
12 to 17 pel cent lesidu.d waiter) ddie dried hot coal has to he mi\i d. 
cooled, am! tinalK po ^sed cit lu'r to donu'stic or imlust i lal hiupiettes, 
which aie piishi'd to the ladwaay wayyous or storayi'-plai e down loiiy 
lion y II tiers. 

The coal dimt wdiich is copiously developed durmy tlii' coutmiial to 
and fio motion while diymy and (‘ompression is hsl to siiitahlc dust 
catchers and made' .safe, oi led hack to thi* presses, in oidei- to pMwmit 
danyers from tire and explosions and the covermy of suiioimdiiiy 
oiijects wdicn the dust- is hlowai alxmt. 

D. MINE INSPECTION REGULATIONS. 

The relatively yreat danycr of the laowii-coal hii.jUettiny industry 
and till' casi* with wdiich tlic suiroundinys hecome co\ercd with dust 
from such operations induced the \ariou.s (Jeiman states and distiict 
(lowrnments conci'riied to i.ssue mim* inspection reyulatioiis ten years 
ayo. As an e\am[)le, only the “ Herypolizei\ erordnuuy fur die ftrauu- 
koklenhrikettfahriken im Verwaltuny.shezirk des Kyi. Oheiheryamts 
zu Halle a. S.,” of 21st December I'JO.S, prescribed foi the laryest 
Prussian and German browm-coal distriet, will be dealt with here. 
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'riic or<f(^r contains sti in^^cnl n*;(ulations on - 

I. Inslallation and appliances of the facloiy (method of dprralion, 
distance' of the factory from huildinms, construction of the factory, 
prcvmition (rf: the accumulation <jf coal dust, pKjtection from tin; 

ion ,T)I c<)id dust, pnivauiticjn ot the sj)r(‘ad (d tii’e, si^niallin^ 
apj)liancos, illumination, ajiplication of hi^^h-teiision (dectric current, 
woikei’s’ looms ai]d hathin;; a[>pliances, special safety appliancu's in 
(‘xistln^r fnctoi'ies 

II ()p('ration (j1 the lactorii^s (sidtin^ in o])eration, illumination, 
removal of coal dust, jirecaution against risks of tire, lepression of 
lii(‘S, indications ol (‘\[)losions, special safety appliances, workers) 

III. Sjieeial ivoiilations for tin* factories with liri-dieated and hot- 
air dryin;^^ arran^^O'ineiits. 

IV. l\‘nal(i(‘s 

\' fdnal instructions 

Tlu‘ pt'CliiK'iit. mine ins[)ee(ion i (‘Nidations of the reinainin;; 
l‘iussian niinin;^ hodii'S conce'rneil, as well as the mining aulhorities 
ol th(‘ kin;4dom ol Sa\on\', stah' of d'hurin^^ia, etc, art' in conqilete 
l^O'iu'ial agreement Tin* disptmsation and strin;;eni t'Xfcution of the 
rt'^^ulatioiis of tht' miniiii; authoritit's ha\(' without douht led to a 
consideiahly Ix'tter condition, as eom[)ared with earlit'r times, with 
rt'w.-vrd t() tli(' saft'ty of workin;^^ as w'ell as the prott'ction of public 
intert'sts, on tin* otht'i hand, howt'Ver, it must lu* taken into account 
that- the operation ol the nunu'rous re^ndations demand continual close 
atti'iition on the {lart of th(' ownt'r of a plant in opt'ration wdiich wall 
diminish (lit' economical I’esults hy not an inconsiderahle amount, nmre 
('Specially in thi' case of small w'orks. 




SKCl'IOX II. 

PROPERTIES OF BROWN-COAL BRIQUETTES. 

A. SHAPE, SIZE, AND WEIGHT 

Tin; \;iri()iis kinds of hrou n-oial )tni|U('((rs nr<‘ aliimsl w liolly pi rj»;iiT(| 
liy iiic.'ins ()!' llu‘ ropr pir.ss, m wlncli .1 1h»i i/ohImI press st.imp 

iiio\'('s l)a(‘k \Mir<ls and loiwaids m an opiai ( liainiel sli.i ped nionid 
(siM' S('(‘l ion \' I ) Wdtii l•^‘^ald to elioice ol' .shaju*, si/e, and W(Me]it of 
ilia indisidual la i< pad (es, the leniaiKs ;^i\en in the aasi' of eoal 
1)1 ifplettes (Seat ion 1 , l’<nl I ) i^aliaiall) aj)pl\ eplially liali' Th(‘ 
(hdanniinn^ taatoi x .ai e t Ik' oh|eet ol appliaati<ai t ha s])eaial aoiidil ions 
ol tians[)oit, stoia^e and liiiiiy and ol aonisa lh<' aa(aa)iii\ ol the 
prirssine' o])(‘rations 

Natm.dd’, a,s distinguished lixmi Ihe ao.d hiKpndks hrown eoal 
l)i'i(|iU‘tias find \aiy liUla ap[)liaat ion on lailways and on ships, hecaiisi' 
of their (‘onsidi'i ahl}’ lowaa aahaalia \aliie. 'This |s (‘xaliidjn;^ the 
railway sidings si'i’viaa at the mines and hiatoiy iailwa\s Thayaie 
used ahov(‘ all as domast la liials lor tha haatin^Mil looms and kitihaii 
ranyO’s, and of lata in staadily imaeasiny^ am ds as small industrial 
l)rif|Uattas for fiiini; in many indusinal and aommeiaiaJ opeiations 
Tla' [uodiiatioii ol l.ii :^*'!, hea\ ier. eompn‘ss(‘(l hloidss would he (piite 
unsiiitahle for tin' ohjeats named l^'uither, no aonsiderat ion is yi\en 
to tha hiydiasl possible Utilisation ol limited stoia;;i‘ space in the 
(dioKM' ol shapes 

I l)oMi,Mi(' Ihiny'Kn ! s 

Jit'fjdirciiH’nfs — Domestic hrnpiatta.s must he of such dimaiisions 
that th(‘y can ha laid liy hand aonvanianti}' in tha ^oaia and piled up 
jiiaai' hy [liact', without raijuirine a pndiiidnary hieakin^t t'uilhei, 
it is to b(' desired that tha individual hiipuattes are (d' (M|ual si/e, 
and as far as possihh' aia intact so that th(‘ ordais and us-* can h(‘ 
regulated and d('t(‘rminad simply aa-cording to nundxT 

2sr. 
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'I’licy must allow of close stora;,0‘, lou;; mi] tnmsport, and of undiu’- 
^n)in^f InMjuent loiidiii<;s willioui hreakini;’ or cnimblin;^^ at tin* i‘d^(*s 
Since ili(‘ ])i i(|nct i(‘s otK vapour after k'avin^ tlic [)i'ess(‘M, sullicimit 
int(‘i‘s])ac(‘s must \)v l(‘ft on storin;^^ to permit of tlu; ('V()lution of steam 
and lo allow of cooling, 

ddi(‘se various retpiinamuits arr taken into acc<‘ount in tin' usual 
slia[)cs lliciv'ari' lon^Hlat i)i'i(|Ui‘tt('s whose liroad sii]('s-- apart, from the 
manidactiirln;^^ niaiks [)i'ess(al into tln'iii — with tin' shoit narrow sides 
an' llal,and wdiose lon^ nai'row side's are' conse'K IdT and Kt'S, 

Nos I to 0 . and li^ 10!), Xos. I to t). As a re'sult ot this con\ I'Xit \ , 
tlicie are toinn'd, wdn'ii the' hriepie'ttes an' standing or l)'in^ on each 
other in j'aiKvay wa^j^n)ns e)i' steeie'S, coiaH's[)(»ndini^ ('hamn'ls hetwt'eii 



loe. ni7.— et'\ '‘U , .'iml null <l('iiU'^n(‘ lnn\\ n i (mI 1m i<hu I C s df \ ai lous (m idm 

the' hoi‘izont;d or \t'rtical se'rics wduch amply fuHi! tin' eh'sei ihed ohje'ct 
In adelition, (In' i'd<;es of tin' ('lids ai'e pioti'cte'd to a c('it.mi exO'iU 

With K'eard to the' shape' and ele'^rtM' ol com e'xit \ , t In' sample s of 
1)1 ieiue'tte's from the' \arious factorie's show more' or less considci'ahle' 
\'ai lat ieeiis, so that e\(‘n with the same' hre'adth in the' middle' e'e|iial 
le'netli, :ind thickin'ss, ditli'n'iit cubic conte'iits and we'i^hts are' 
('\hihite'd 

Many sam[)les of hriepie'tte's are rouneh'd otfat the' e'nds much nieae' 
than nece'ssity and suitahility demands, the' re'sult In'ini; that the' evail- 
ahle' se'ction e)f the! [ire'ss is not utilisi'd to its full aehanta^e' 

The' hriepie'ttes re'pre'sented in ii^. 1()<S, Xos. 1 te) (>. are' the' eesie'ial 
shape's, wdiie'h show considerable \ariations Xo. 0 she)\\s twe) round 
humps e)n one of the hrex'id face's and twa) correxspondini; i^o-eiove's een the' 
othi'r face', wdiile Xo. 7 show's round inde'iitations in the' middle' of e'ach 
ed‘ the' Ion;; narrow' side's. 
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7-incli, and S-incli })l()(*ks (fi^. 107, Nos. I to o), in which only the 
principal (liniciision, length (O-inch = 17)2 nini , 7-inch — ISd inin , (S-incli 
-201 nun.), is taktni itilo account 

Th(! av('ni;;c hrc;nith or height arnounls to (>0 nnn. in the (i-inch 
))locks, and 00 to <18 and 05 to 0(S nnii. rcs[)cciivcly in llu* 7-inch and 
S-inch blocks, tln^ t]ii(‘kncss vai’i(‘s (‘V<'n in orn* and tlu' saiiK' hrfind of 
l)ri(|iirit(‘, hut as a ^nanTa] rul(! lii's hi'twoui -20 and 40 nnn 

Tlir nn‘asurcincn(s and wen^hts i^naua’ally takcai as noi'inal of tln^sc 
Inrnis, to;^n‘(licr witli the nuinhnr in a liundi('(lwci;;ht as W(41 as in a 
lailway douhic load (200 cwt - 10 tons), am ^iven in tln^ followinf^^ 
(ahln 






7 m 
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i;r('a(('i' or h'^s \ ariat ions can Mnyol'lni \)v niad(‘, pai t icularly in llu’ 
lhickn(‘ss, Mild sp(>ciall\ in tin' 0 inch and oidinary 7-inch hriininth'S 
Till' oriyin of the \aiiations is to he soui^ht. [lartly m the nature of thi' 
woi kiny of tJn' [iress — as a ri'sult of rapid deterioi at ion, fm(|ucnt 
chan< 4 e and ii'iiewal of tin' nnnilds. occasional ii i emilarities in the 
int-rodnet i(»ii and conipression of the hriipii't t iny mass- -and also in tin' 
not unusual hut ohj('c( ional husiness methods of man}' coal merchants, 
who turn tlii' user’s custom of ordei-in ;4 tin' domestic hriipicttes hy 
nimiher and not ai'cordin*;' to w('ij;ht to their own advantage in such a. 
way that, in their oiders to the hriipiette factories concerned the 
deli\ei'y of hri(|U('ttes of nai'rowcr })rotile or, what is more usual, of li'ss 
thickness, is pi'cscrihed They themselves oi’di'r and pay for thi' 
hriiUK'tti's hy ^\ei^ht in \\<i<;^ons of “double loads” (10 tons), but in 
turn retail the hriijUi'ttes by iiundier from each double load, and thus 
obtain a lari;t'i- numbi'i- of briipiettes than would be obtained in the 
casi' of normal nu'asui'ements As to prices, these either remain the 
same oi‘ are not \ery much lowi'r, and ne\er in ])ioportion to the lower 
weight provided, bor example, a double load of (i inch briquettes of 
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^ '2s!i 

noi-m.il Icii-tli .111(1 iMiadtli (.mtaiii^ M.k ks ,il niih :>0 mm 

tliicknc.s and ;U()()() n,d\ ■dsio 2 :>mm i In. -k ness snihal 

lUOO oi a\mi :un(l to moM kii.|m'(t,.s <aii i.c s<(|,| tliaii i- (lie 

w itli ill.' m II mal ( lii< km ss oi dj mm 

It In \\ cl 1 k I K )\\ 11 t ha ( (•( Ml MI II Id s do III a ol l''C r\ t ‘ I 1 1 * • 1 111 ] ion I ( K M I 1 U'ca IInc 
ol Ill'll! M aiic(‘ ol the iiiiiin.d diimaiNinim .iiid wcmlilN \s a I'l niiI( (lie 
ac(i\i‘ iiitiMVNts ,il' cdtain lai'm' liii.picitc La l.ni. ^ .iml l.ilm nl' cmtaiii 
scl liii^ma^aaicicN^ lia\ i* led In m.ni \ iiscm 1 mi \ im_; then 1 m ii ] ma 1 cn ;ic( ( m d 



I' li. 1 fj'* \ ,11 h .11 ’ll ovUi I <. 1 1 I Imiik 111 ,11,1 i I ml li 1 1 I'll 1 1| !■ I III I 1 1 

(I'niiiitli' Crujui III ( iilli I t lull 1,1 iht Kt;l !,» i ^ iK.nl. iim .it I'., i Im i 

lli;{ to Wcl^dlt. the (| lla lit it ICN (li hll(|mtteN (ildiK.I heim' (lell\e|ed 
diiectly lioiii the si-lliiiy work-^ theiiiNclds (M iiiMii the middk indi in 
lead-.Ncaled sacks whdi desirtd ioi t he |)iii j)()se ni eontml Tim sacks 
c.Mitaiii a dehnite w.'iyht iisiially I cwt. 

Till' Kheiiish hrow 11 cial imlnstiyh.id ado[a e<| ;i not hm a))[ia i enl I3 
^ood iimtiiod ior tla* |m oIimI ion ol the jaihlic, h<‘cause llmir u (m ks in 
ISh.S'-h!) took U{) tin* piodiictaoii ol .somewhat lai;n- 7 inch hii.jmttes 
weii^diiii^ ] 11) and kno\\ai as ' jiound hi Kjina tes ' ' (sec aho\ e table 1 In 

' Si'lnler, .1 lilt !> ) ii III '/m I j/n 'Ih Intrri rn '/< t li/ll I ,t\ ( III II I'll a II /I - 

huhh nnulii^tru, fmm la .lulv 1 s'ls to aot h .limr |sa;i 

I!) 



ijoo lUlIQUE'rrES and BRIQUETTiND. 

this w.'i}' users liavr the adviuita^^e in small purchases of readily ohtain- 
iii^^ the ljri((Uettes accordin^^ to nuinher, gettiu^^ the correct wi'iydil, 
and not b(un^^ iinposcfl upon with regard t(j pi’ice. Then th(‘ purchase 
according to nuitiber for a small sum will be of great iniportanci', 
especially to the small user, in determining tin; pred'ci'encx* for biTpud-ti's. 

1 lovv(‘\'('r, it is unfortunate that it is not always tes-hnically pi-aetienbh^ 
(o obtain bi‘i<|uett(\s of (‘x;actly (<(ual weight, for the reasons given abo\ (' 
(see j) ‘2S(S) (s)nse(|U«mtly, th(*re has been a movement of lafe in (his 
district to do away with selling of briepiettes by number. Meanwhile, 
th(i much-discussed proposal that fiats should only b(' sohl by weight, 
accoi'ding to regulations (mforiM-d by law, a{)])t'ai‘s to be unsuitable, 
since it would haul to an uncalh'd-for polici' interb'i’encc' with tin* 
retail of bri(|Uettes whicJi could not, in any case', bi' coni))let('l\' 
succi'ssful in its object. 

Th(' “pound” and othe'r 7-inch briipiettes the' si/e's most in 
demand for domi'stic fiK'ls. They, and the (irst-nanuMl esp('eiall\ , last 
(;onsidei‘ably longer than the' b-inch bi'i(jU(dt<‘s in a slow' (io', adapt 
t h('aiis('l\ es better to heating in suitable' sleiw-ceimbiistiein ste)\e‘s anel in 
aelditiein their manufacture' is eef gre'ate'r e'conomie advantage to the 
bitjiie't-te' facteiry. The ()-in(‘h bi'iepK'tte'S are', howexci’, [)i'e)eluc('d in 
e'eeiiside'rable' (|uantitie's fe>r ce'rtain s[)here's eef utility e'spe'e'ially in 
(amtral ( Ji'rmany. 

Se've'ral ye'ai's age) the* by-preieluctiein of S-nie'li briijiK'tte's ( (ig lOS, 
No. 1) was take'll up by twe) large weerks in the' Nie'elei lausit/ Tlie'se' 
ble)cks wa're' supplii'el mainly te) railwapy aut horit le's feir lie'ating i ooms 
em the' line anel to the' rail way eillicials’ assex'iatieens at re-aseinablt' prie'e's 
The'}^ have net been aele)j)te.'el as house fue'ls, since' t.lie'y are' too lai’ge'. 

In recent time's, at the “ Idmnix ” briepiette factory, for e'xample, 
the're have' bee'ii pre)eluceel domestic briejnette'S e)f noie cyliiielrical 
sha[)e', which have a le*ngth of 102 mm., a de[)th e;f 70 mm. at the* 
midelle' anel IkS mm. at the narrow e'liels, a wielth eef 2b mm , and a 
\veight of -4 lb gnus. Tlu'y occupy a peisition between tlu' (!■ anel 
7-incli bri(|Ue'ttes. 

Idii'ther infeirmation m the most suitable method of lu'ating with 
deauestic brifjuettes is given in Section XII. 

IF. iNOrSTlUAL Bhk.iuettes. 

Ineiusti'ial briepiettes may tind applications in large' anel small manu- 
facturing eiperations fe)r tiring boilers or the productie)n eif lie'at for 
various purjioses, in the generation of suctieen ju’enlue'er-gas for the 



PROl^EnTIES OF imOWN-roM, TlRlQT’En'V^. 201 

<li‘\ (‘lopniciit. of h('{it oi' |»o\\«'r (in i^as on<j^iiU‘s), in tlii' jila(M' of o(ln‘r 
iiiaU’iials ionnorly n.s«ai lor (lie sunt' pmposo, nioic espi'ciallN coal 
and th*' lii^di-priccd Xtn'th-wost r»oln'iinan Ii;^oii(os. and in ccitaiii 
industries, bakeries, iiistcaid of ^^ood Kor most of (lu's(> purpos(‘> 
tlu' l)ri<|Uettes an' pro\ ided in mueli siiiallrr si/i's (lian tin' doim'shi' 
fuels, sinnlar to the rou^h e(Vils (small lumps, (‘uhes, and nuts)(t(lirr 
wise ap})li('d In oidei to obtain a more or K'ss i.apid de\'('Iojmi('nt 
of till' beat. rt'(|uii'(‘d, a eondition wbieh is .s<» bii^lily d-'sirable, a \'er\' 
lai‘;j^e surlaer must lie ofleied to (lu* action of tin' atmosplioir int todiieol 
by till' suction of thr ebimncy or similar im-ans 

With re;;ard t(t the device of lim-iu'ss of tin* mdiNidiial bii(|U(‘l tes, 
tlu're is no nei'd to jj^o so far as in the ease of coals, because of th(' 
Idyll owynm content of the liyniti' As far as jiossibli', t Ik* choic(' of 
sha[)e tor the purpos(‘ of boihu' tinny is to he madt* so (hat the\ do 
not foi III uiineet'ssary laiyi* iiitei an -spaces \\ hen lyiny upon and close 
t-o each other on (Ik* i^iale and lead (<► incomplele comlnistioii 

Th(‘ Usual \aiieties of nidustiial hii.juettes aie yeiieraliy di\ided 
into ' hal f brick, ' "cubical, and "nut’ biiijiicttcs. 1 n addit loii, I lici e 
are still many special anyiilai- or louiid shapes, which will Ix' di'alt. 
with ]at('r 
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completely whik' still retaininy the central indent at ions, the pioduc- 
I ion of brl(|U(‘tt's of spi'Cial larye shapes haviny tie* nariow sides 
the full ^\idth has bei'ii taken up. fVom the.se it is easy to obtain 
rectanyular bii(|uc(tes with shaip cdye.s for nMidy iynitioii. Thesf' 
b;'i()U(‘tt<'S ari' then broken thiouyh mechanically — not. cut. t hrouyh — 
pioduciny the half bricks, as shown in hy lOt), No. b (Th I bye) 
Thmi followasl the pioduction of linished half bricks by the use of a 
sti;p[)ed stamp These had smooth faces even on the shoit narrow' 
sides (see tiy. 109, N^os 7 and <S, and fiy. 1 10, No. 7), thus obviatiny the 
use of special cuttiny and lireakiny urranymmaits. They yive less 
W'aste and dust than the half liricks with rouyh fiactiiH's (tiy lOt), 
No 2). but the latt(m, on tin* other hand, yi\e the ad\'antaye of a more 
rapid iynition 
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2!)2 

Sinci- (}i<‘ III \o;^ii<‘ Tor stnclxiii^ doiiicst i(* iirifjiicttrs, /r 

ill rciriil.ii lows, 1 ,-^ ;i1so ,|i|oj)tr(| lor (lie sloi.i^* of liJllf 1)1 Icks ail'l 
ollici iii(li|s( I i.i I l)ri)|Ucl (<‘.s (li(‘ loiimlin^ ot)' wliicli tin; si'iiii-sioiios 
slill sliow :il, oii(‘ (‘ 11(1 appeals to lie siipia'lluous, liccaiisc of tlu* possikh* 
loi'inatioii ol ('\ apoi’at loii and cooliiii^^ cliaiiiiels Their i‘(‘teiii ion is 
l)ase(| on |li(‘ lad that Hie siniii-sloiK s allow I liaiiisel \ es to he iiiori* 
casi ly i-eiiio\ (‘(1 hy ni)‘ans oi Hie coal sli()\(‘l and folk hecaiisc ol the 
round)'d s)iriac(‘s l‘’ni Hiei , I he\ do not he so close on th(' yi-ates, and 
Hieicl'oM' p(‘rinit ol a l)('H(‘r cm illation of an than with the ciihical 

hi Kplet tes 

In moil' recent. Hines (piit(‘ reclan^iilai half hricks of llu' sli;ip(‘ 



l ie. 1 !(> \ ;ii I'M] . > iiii jili s ,)| in.ill iinliiOll tl liO'|Ut It' ^ 

(Iroiii (he I'.i hiulUi' ( olI< ( LUMiiii till Kf.'! I'.o .ill’oliii) 

of laiei' llaitiaied cnlx's (77xV2xhS nini , wiM^ht did ei'in ) art' 
jiiepari'd in places. TIk'S)' inii;ht In' called cuhieal hriipu'ttes llo^\- 
cv('r, th(' indnstii.il hrnpiettes, wine-)' si/('s and \\('iyhts li(' between 
thos(' ol halt hi’icks and nut hi i(pietl('s, au' iisnalH understood under 
this n.aiiK' 

1 he weieht ol Hk' induidiial si'iiii stoin's (si'pa rati'd tioin each 
oHk'I') \;iii(‘s hetween ahoul 2 K) and dllO yrni according to their sizi' 
;nid shape 

Huhical hii(pi('H('s aiv tlu' shape of llatti'iied ciihes with ipiadratic 
hro.id sides and sharp »ectaneidai (slees Hy means of a horizontal 
stamp ol lone rectanmilai si'ction. w hosi' ju-i'ssuri' surface is divided 
l>y means ol C('ntral pioji'ctmns (nos(') into thn'i' eipial (piadratic 
paits arr;ine(‘d next to each otlu'r sti'ji-wise, thre(' cuhi(‘al hriipU'tti's 




1'Koi‘i it'rn s ni i;in)\\ \ com, r.i:M/i i ri i s 




.iti' '^iiiiult;nH'niisl\ at rarli stiokr .i^.iiiisi the la^t jiic^sid 

kriijiK'ttc 

'I'IkI ff( )!'(' l)y tliw llh'dind <•! |>| t xllK [ mil the (rllh.ll iMUlUrltr is 

only |)i('sst‘(l against llir two oiitsidr lai<ni<ltfs diniiii^'’ 1 In* lollow iiii; 
sirokr. Ill Oils \\ .ly ( lici c ai ja Mdiii-cd i m I w tsai t lie nidi \ idiia I 1 dorks 
of tin saiiir s(‘!it-> "^CIIII vii). Mitli dixi-'h'ii larc-> 1)\ iiiiMim of wlnrli (hr 
hriijindU's ht'ronn srpaialrd 1 1 oin imcIi ot hci ^impU 1)\ falling fi lan (ho 
ron\r\inw (diaiiin 1 into iho iail\\a\ w\mi;on. I'm lo.s No l(> shows 
till or siirh riihiral hinjinlli'> lakon li"ni tho rhaniio! ’I'wo of (lioni, 
w ith tho ontstandiim ])ii ss (ins ckMi 1\ ohow n still hold toi^othor l^'i^ 

1 10, \os I a nd 2, show s s( ,|iio la I l;oi iiiom‘ mai koialdc hi amis ol riihiral 
1)1 n|iiot((‘s. 

Mo'-I (il tho hiands ol niil hii<|m(l(s an nothing iiion than 
sni.dl riihiral l)ih|iio((os and aio m a iiilo [iio|.ai( d in ( \aotly tho same 
inann<‘i,hy tho iis.' n\ doiildc-st <'[»|icd |iii-s stamps on oarh mdo In 
(his w,i\ tt\o nut hri'iinttis aio [uopaKd siiiiid(anooiisl_\ with o\(a’\ 
s( roko, ,itid hot w ('(‘11 t Ir indi\ idii.d hlorks oi t ho saiiio sol !••'> loin di \ iMoii 
faros ai‘o al w a \ s loi mod W it h tho sanio '-ret lonal ai oa of ju oss stain ji 
for riihr and nut hi n|ni 1 1 < s, and with (‘<|ImI width vd hot h \aiio(ios, 
tlioir an' hainoil hinjih ttos whose hoi^ht wnith and hieadth stand in 
dorioasiiiL; i ' lat lonshi j» with oarh otlim (lii; 0*0 No 0 and I 10, 
Nos I and a> lait tho ditloo nr<'s ol haiythan not ( oasidoi ahio, so 
that tho nuts ajijiio.ndi inaioi than tho llal riihiral hi ii|not (os to ( hr 
ro| 1 o( t rtlhiral |ol in 

!’• rnh.ir shapod loiindrd nuts ni (ho loiin ol shoi ( (\hndois^ as 
shown in 111; ION \os !) and Ito aio piop.nrd ni ( ho Sol 1 1 iiom l^'oicst 
.it \'olpi ndiansoii (llani)o\(i) as doniostir hinpiotlos in (ho foini of 
tliroo stones holdiim ioomhoi hko a 1 1 1 plo sm'I loiiod loll ('oiiospomh 
iny nionlds and stamps an* ns«d,and tho hi npnd t* s a i o siihsispimil ly 
sopaiatod into tho indi\idnal pimos h\ nn ans ol k in lo rut ( rrs A 
similar mrthod is m opoiatKm at tho now Ki il( hinpiotlo fai’l*;)'}-, 
whrn; six adhoiiny hii(|mitos <d‘ a total lon^thofhx 12 mm , hri;^ht 
of 1)0 mm, thirkm'ss ol III! mm, and total wa i^ht ol haO oim., air 
prodnrod siniult.imaaisl \ witli oarh sliokr 

In addition to ( ho samplos and niothods loj nut hinpiottos already 
dealt with, (Ik'I'o is still .inotlioj sours of which moiowill ho said in 
Sortion \’ I nnd('i the hoadiiiL; ‘Stamps ami MoiiMs for Small 
1)1 iipiol (os ’ f'in IK) N'() li, shows a swallow tailul and Nos Sandl) 
trianynilar [irisniat ir hiniuol tos while No 10 show s hi ok on hi i<pii'ttrs ” 
such as arc ohtaiiird hy \’onatoi method in which plat c-sha[)rd 
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briipirtics ui(‘ l)i’()kcii tip niccluinically in oidc'r to o])t;ilii siii;il] stones 
with, idr tin- most part, irregular, rouj^li, or anj^ular sur(’ac‘(-s soim-what 
aft(‘r tlm natur(‘ of (-(jal nuts 


B. SPECIFIC GRAVITY. 

The sp('('ilic gravity or (liMisity of tlie hiTpn-ltes averaecs aljout 1 2. 
Xatiirall) it is corn-spomliiiyly incn-ascd by lower waiter eoiitmit, 
hiyliei a^li (•(tnt(‘nt, and hi^la-r pi-essure, and decreasi-d by the oppositi- 
I’actoi's 


C. EXTERNAL APPEARANCES. 

(lood domestic briipiettes Inive <)n all sidt-s a sinootb, lu-at siiiface, 
so that iJn-y can lx- [ticked u[) wdtboiit ,M»iliny tin- hand A striking 
diirei(‘nc(' ('\ists, howawM-r, betw(‘('n tin- appi-arance and [)ro[)eitu‘s of 
tin- narrow' and broad sidi-s The la'oad sides at as a i ide, matt, lust r( 3 - 
less, and dark brown, appan-ntlN [lassiny eradually into a line black, 
fns(‘d ernsi, at t In- (“de(-s (si-i- liys I07 to 1()!M. tin- trade or bi iipictti- 
mark' is raised in clear, roun(h‘d h-tteis or sieiis on the front siih- and 
impfcssi'd in the bai-k 

The narrow' sides (friction suh-s), corn'S[)(.)ndin;^^ to tlu- W'alls of tin- 
pi'i'ss mould, formitn; the surfaci- of tin- fusi-d cru.st .lie, how'('\cr, 
lustrous bl.'ick, ami aia- usually (-ovcD-d in tin- dirt-clion of [iiessinu 
w'ith line ripples, which (*an scarcely be b-lt In addition, the u[)[)er 
narrow' sidt-s show' numerous scratches runnine irreenlarl \ , and belw'i-cn 
them ai'i' smooth i-lcvations of tin- fus(‘d crust, which can scarcely be 
fi-lt. The low'er sides do not i-xhibit tin- phenonn-n.i to an\ thine bki- 
the same extent, and usually sliow' much h-ss lustie 

At. tin- same time, industrial briipiettes show on the sides which 
have In-i-n ae;ainst certain [larts of the walls of the press moulds a 
black, lustrous, tim-iy rip[)led fusion crust The [larts of the sidi-s 
which ha\(' surfaci-s [iroduced against tin- ste[)[K-d [)r(-ss stam[)s, as well 
as the (-orres[)ondin^ sides of tin- stone of the same series j)i(‘ssed 
immediately afteiwvards and forminir the di\ision sui faces described 
above (p. 2ltd), show less fusion and lustre, are ofb-n somewdiat rouyli, 
and allected by the unbakt-d partich-s of tin- neiyhbourini^ bri(|Uett(‘s, 
more es[)i'eially on the (-dm's 

While yreat valin- is placed on a surfai-i- as frei- as [lossible from 
faults, and esja-cially on an undamaited cru.st in the case of room 
brupiettes. there is ubviou.sly much less stress laid on this point fur 
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inilusliial which arc huii^ht at a much cheaper latc \ 

fuitlic) (liscii.ssioii ()1‘ th(' \ arioUN Mirl'acc pn)[)crtics of i^Dod ami laiil(\ 
hri(|iicttcs i.s enUMM'd into latci- undt'r Scctioji \' 1 


D. STRENGTH. 

As a rul(‘, the rc(juircmciits as n'l^ai-ds sli-eiii^^th in liL;tiile hi i(|iiettes 
a 1 e similar to those d(‘mand(‘d in eoal hn(jiicttc'> |)omes(ic hn(|iiett('s 
as a w lioli' slioiild })c (“apahh* of hrin;^ (h'li\('ied to the hoiiM'holds in 
dista nt towns in w hoh' smoot h lilocks, w it h as little dama m* as po^si 1 >le, 
e\en on tlu' edi^n-s Koi this jmrjiose they ictpiirt* eaieful and ('onsider- 
ate handlini^. the\ must not h(‘ allowt'd to lall or he thrown diiriii;^ 
lo.idini; on the lailway wa^^ons oi 11 m‘ likia and also (liirini^ loading;, 
nnloadini;, stoi ae;e, interiiu'diati* dclivi'iies, and linal deli\eiies at (he 
pl.ic(' w hei thc\ ar(‘ to h(' iisimI 'riu'V must t h(‘refoi e he st i on;; (‘iioii^h 
to lesist tlw' iina\ oidahh' shakings during Iranspoi t h\' tail and pioi;rcss 
alone roneh loa'ls, the\ must also, if it Ix'come.s nec('ssar\ thioiieh lack 
of s.des OI other deliciencies, he capable of i cmainiii;; st oi ed for lony^ 
pt'iioilsin spaces with lii;ht c<)\ erin;;.s, oi (wani in tlmopeii.oi ol heine 
stacked in laiyn- hea[>s without, seiiously sutlci in;; in stieiieth Ihi'oiieh 
the inti lienees of the wiaathei (< lamp, cold. In ait ),and wit hoi it. ei \’ him much 
wast(‘ Industiiat hii(|Uettes arc allectcd in (pnt<' anotlan' way Load 
iiii;, iinlo.idiiii; and leloadin;; arc not edlcctccl hy hand I'siially the 
hrapietti-s aiH' .illowcd to fall fiom the hrajiiette ynitter, which is a 
( out iniiat ion of the prc'ss channel, dii ect ly into the i ailw ay w'aeMons, or, 
in the case of vvorkine on stoidv, into tin* factory yaid oi on to the slope 
ol lie* hri(pn'tte hea[i, so t hat tlu'y can lx* throwni into the vehicle hy 
means of a coal lurk oi shov<d durin;; suhsiMpient loadiiie. The fiiither 
h.indlin;; of industrial )>ri<|Uett(‘s is cai ried out in tlu' same or similar 
iou:;;h manner up to tin* time of their use The user does ii(;t demand 
a faulth'.':^s e\teiioi, hut he riMpjires them to h(‘ di'li\ere(l in whole 
pieci s with as litth* as possible w'astc slack tind dust, which is to all 
intents and pur[)Oses usi>less. 

'ft sf I n<j for Sh'riK/(li — It is customary to t<‘st domestic hiiijuettes 
for streiiujth -without the apjdication of a com[)ression machine, ami 
regard to numerous 1 -c‘sults —simply hy takin;; the hiipuette in both 
hands and tryiny^ to hnaik it acro.ss tin* miildlc of the broad siih-s If 
t his docs not sm c(‘C(k it. is laid Hat on the knee and fi'actui e is at tempted 
by stron;;ly pn'ssiiieon eithi'r .sidi*, or it is .struck on tin* edm- (T a table, 
and so on. Tdie ;;reater or less rcsistanci; which the bri'piett<‘ oth-rs to 
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cXprl'IliK'Ilts .111(1 of (‘OUISO lll(‘ rnlckllcss of till* is to 

l)i‘ takcD into accoiiiil ^l\^■s to the e\ pel iciicct I ilif most inipoitant 
iiidical ions, in (•(>n)un(‘tion with tlHmip[)('ai ancc of tin* surt.-ua', and the 
flesh li.actinv, as to the (|nality of tin' [irodiiet ( hjod hripiiettes 
of noinial t hiekiiess can scan-ely he hiokeii simply in the hands iwim 
of a jiowei'fiil man stones ol the liest ipi.dil\ also resist the kma* 
t(‘st 

d ill' fraetiiH* ol ;^ood hinpiettes (compare ti»^ !0S, Nos h(, .a/) is 
i;m; 4 ed showin;^ liiK' and e()aise yiains uniformhv dist i ihiitial, and dark 
hrow n ( o a Imost hlaek in colour 1 1 cm* a ml t lea e a i to hi' seen hl;ick , 
nioieoi less Instioiis st I ea ks, \ ci IIS, ol laiiiellie ha\ in;^M lie aj)p('ai ance 
of a sol id I lied melt and disti ihnti'd throii'j,!! the mass there aie nil me ions 
line points (if similai appeaiame, which c.m he <ccn hettei \vith a li'iis 
d'hin sei lions LtD*' "ld\ ;in ohseiire \ lew ol the stiiictllie under (he 
niici 1 iscope 

d'lie rei^nlar piodnction of the necess.ny stieimth on a woikine 
scali' without, the appliiation of a speci.d hiiidiim mateiial is the main 
scciel of hiowiico.d hl'iiplet I llli; A si'l les of fjictors must Work 
(oni't her W it h (his ohject sllllahle chelilic.ll composition oi the (‘rude 
co.d.pioper i^rannkition. p.ii t icnlai ly (‘oiirct ratio of the ipiantity of 
pK'Ces of coal to the dllst, delinite a lid not excess! \ e dl \ ill^ ol the coal, 
sntlicK'iit (ooliim of the diied co.-d, i;ood pi opei ( ii's and n.itnieof tin' 
coal .ulapted to the atcDc’emeiit ol the piess moulds and stamps coii'e- 
Spondine den 1 ce of prcsslll e. col 1 ect ( einpei at 111 e of pi essine and so oil 
facLois which will he dealt with inoic completel\ in the lollowine 
sect lolls. 

E CHEMICAL COMPOSITION. CALORIFIC VALUE 

d'he chemical conijiosit ion ol hiown-coai liiKpiettes is natniall\ de 
pendent in the (irst place on that of tlii' coii'^tituenl hrow ii coals, and in 
the second place on the di'yiei' of di \ iim If a special hindiny matci ial 
has hecn .idded to hi ow ii coals w Inch such as, for i xam[)le, those ol the 
North w est nohem lan mam district ai e not capahle of heiny hi'iipiettcd 
hy t hemseU I's, t he chemical composition ol tlu* resulting hi npiettcs is 
olw iousl\ intliicnced to a corresponding exti'iit. 

In (he follow'ini^ talile aie collected the results of a numher of 
old ;ind leceiit .inal\st's aloni^ with the caloiilic \ allies, determiiu'd 
caloriiiK't ru'alK . ol (I(‘iman hiown-coal hinpU'ttes and tlii'ii placi's ol 
[iioduction 
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ox(;(‘[)ii()iiM) ,‘ii’r ‘l( <1. Tlu ‘11 llic Followiii^^ limiting viiluc^ me 

f)btaiiie(l 


( t'lrbon 

:)2 0 to 

dtl 0 per (‘('lit (appiox ) 

1 lydr* )yen 

do „ 

4 d 

( )\_\ yi'ii and nitroyu'ii 

17 „ 

2d ,, (usually abov e 20 y ) 

(Xitroyeii is always below 

1 p(‘r Cl 

mt.) 

Sulphui' 

01 to 

1 0 JM'I (‘('lit. 

Total combust ible mat ter 

7d ,, 

Sd 

Ash 

4 „ 

10 

Water 

10 d „ 

IS 

4’he Idyll oxyyi'ii conti'Ut 

usually 

amoiintiny to ovi'r 20 p(‘r ei'iit 


IS cliai'ael eristie, and, as will lx* shown latei, is oi s|)('(*ial iin[)()i lance in 
lln' lii'in^^ of blown coals. The \'ery low eontmit of snlplinr a|ij)eais to 
be \ery fa\onrabl(‘ At tin; same iiino, tlio ash eontmit is olNm \ei’y 
low, and (Wim in the im|»ui’e bi-aiids mainlains a modeiale limit. 

W'ltli ri'i^ard to the ealonlie valms the follow’ino remarks nia)' be 
added In'i'e to t in' ociK'ral obst'rv at ions on tin' tln'oi <-tieal and ('alori- 
nn'frie methods of (h'tt'Mninal Ion (hsalt with in hart I ol this book 
(p 1 1) e/ s(’(j.). Valu(‘s for tin' t In'oi ('tieal ealorilie \alin' w Inch havi' bei'ii 
ealeiilatt'd fi'om oik'. or anolln'rol tin' \ arious iormiike on tin' basis ol 
till' (‘h'lin'iitary analysis an' always moK' or less inai'cinate llowi'ver. 
a ^oeatc'i* di'i;iH'e of ai'cmacy is obtaiin'd in the ealoriiiiet rie heatiny 
\alin'S, ('ah'ulati'd from tin' " In'ats of ('ombustion’ deti'rmined in 
a ealoi imet I’le bomb, liy subtract iny tin' heat of ('va[)o]‘ation d'ln' 
ealorinii'trn' In'atiny valiK'S yiva'ii in tin' fon'yoiny tabh' \m_\' betwc'i'ii 
iiboiit d7t)t) and 49;)t) cals Dr 11 l.anylu'iiD has obtained ealoiitie 
valiK'S of U9I. do.SS, 4(11 t, 4(127. dtitld, 4701, 4724, hSItj, 4!H)7, dOod 
('als for a st'rii's of Ni('derlausit/ bri(|in'tt<'s wdiii'h In' has t('st('d. 
Aeeordiny to the sann' authority, the Xh'di'i’lausitz bii(nn'tte is ah\a\s 
and not iin'onsiderably outclassed by tin' Saxon il the moistun' .ind 
ash contents ar^' tin.' same, since the older liyiiiles of tin' [irovince 
and kinydom of Saxony, alony a\ ith Altenbury, show' a hiyher content 
of carbon and hydroyt'ii in the pure coal. They } U'ld, tln'ri'lme, a 
number of brands of bricjin'ttes yn\iny a caloritic \aliu' exceediny hOOO 
cals In his comparati\e colh'ction of caloritic values of vai ions I lU'ls 
(si'c above, p 19) Dr Lanylx'in yivt's a limitiny valin' ol 4(100 to otOO 
calori('s for liynite bri<jUi'tt('S. 

( 4ii('f- Dnyim't'r Nmimaid’ has obtaiiu'd tin' follow'iny limitiny vailut's 

' / IJnninLuhlf, IUUl', No .TJ, 4(;:. 

- (Iluck.'iuf, I'Nm‘11, IUOG, No. ^0 
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foi lilt' \\a(i‘!' ;\sli, an<l coinlnistii)!.' m<il (rr (.‘(Uiti'iits ol’ Smvoh, L.nisit/ 
ami l\]ir!ii>li brow II coals ('ai tlu' one hand, and Sa\on, Klieiii^h and 
llnlicniian laniuctles on llu' otln'i — 
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d’lic llolicnii.in 111 i<|Ucttfs ol (Ills iable conn* jn )iici]iall\' Iroin 
lln‘ district ol Koiii^sIk'I’j^ on ulnae a \ei\ daiiiji coal ol an 

e.ii’lliy naliii'i* similar to a t'eiiti.d (Imiiian laoun coal is olilained, and 
also l)ri(|m‘tted w it In mi the use of a liindin;^ matei lal, 

Since tin* la'owii coal l)ri(|Ue( tes of laoisit/ .nnl Savony often come 
into slia 1’]) colli] H‘t il ion with tin* <^o( m 1 lum jis of la ou ii < oa I 1 1 oni Nort li- 
uest r.olieiiiia. the loliouin^ colK'cticai (>f e\))ei inn'iital o suits on 
lioln niian laown coals of \anous origin, ulncli liase lieeii oLtained 
almost wliolly by Di' II Lanyln in. will he ol special intei(‘sl 
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li follows from tlic foio;^^)!)!^ (ahlo tliat ( 1 h‘ ( I crnia n hrow n-coal l>i'i 
(juclt<'s, iiiainl}’ as a icsiilt ol llirii lown j-oiilont of walta*, 1^011 (‘\rc((| 
tli«' In-ttcr nolu-iiiiaii brown (Mtalsas r(';^^ar(ls calonlic valiK' A st rii's of 
tl^(. \cry ^n)()(l bi'ainls arc' a])onl on tin* same ]»lan<‘ and arc only sli;^ddly 
inferior to a few of (lie very best llobeinian eoals. 

Thi; ealoi'inndrie liealin^^ values of the l)rown-e()al bri'jiie(t(‘S deall 
with in the last tabh' vary between 4 l) 0 () and bIRK) ealoiit s, but in by 
far th(‘ f'-reati'st jiropoition of them (lie \alne is over and in ino/'o 

than half of tlie samples (he Naim.* is o\ei bOlM) ealoiies. 

'Idle* wati'r eontent of (Imse })ri(jm*ttes vaiaVs between 7 nml If! 7 
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per crJii , lli(' asli coni -‘lit hciwcani 4 an<l 12 S per (‘(‘ni., but only seven 
bi’ands contain nioie than .S pin- cent Six ot‘ tln-sr IjriijiielU's contain 
ov(M- I d per cent (up to ‘1 S(S per cent.) of sulphur. 



ni is an accurate diaorannnatic reiiresiaitation od^'^ 
niniK'rical xahuxs. and shows ipiite clearly tlu' position winch*' lediuni- 



PHOPERTIES OF FmoWX-COVI, MKI(>rE’lTES. 

<|uali{y (IrnDaii brown coal binjUctii's o<‘(‘iip\’ in coiii|):ii isoii \\n|i (li,> 
Vviiious kinds of coal, liynilc, and peat, as wrll as \\ itb cud In Kpirih s 
and cas coke, as rt'j^ards (dicmic.d composition, \ idd of coke, content 
of \olali!e const itmaits both befon- and aft('i coking;, and also with 
rcfciHMice to the caloriti(‘ vabu' As ic^nirds caha ilic \alu(‘, llu' lalioof 
a\('iaye brown-coal ))ri<pict t«'s to {‘nal is m c'tnicral abdut ‘2 o, and il 
cood bri<|ii('ttes aie (‘oinparcd with pool c<-als t In* lat lo is about d I 


F. EVAPORATIVE POWER. 

The foil. omul: <'\.ip.»iali\.' pow.-is ha\e been d.tciininrd b\' || 
Laii^b.an foi \ar)ous kinds of ('enlial (haiiian bi i.pjd | os dcscidx'd 
abo\(' at the instieaiion ol the " I binipl kcssdi o\ isioiis\ n onis o| 
Saxony ' 
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fdoin 1 k^t I.anehhainmei In iipi.*! t.-s ' (calorific \a)n(‘ l!)(iO cals) an 
■•'lyc of d 2 d ky noi 111 . d steam (al KK) (' fi om wat cr at 0 ('.)w(‘r(‘ 
jinil iluiinyan S-lionr t(‘st .d tln' hre.sdcn Technical lli-rh School 
Tile yr.iti' char;^n« wxas on I he .i\ .‘r.im* 112 2 ke of bri.piet (i's jer s.piari* 
niitriM)! elate snrfaci' [jcr hour, while I J- d 2 ky^ watei w.is c\ ,' 1 [m)i at cd 
pci- s.jnare nietic of yi-ate snifacc pei- honi In the disfrict of tln‘ 
Idi.niish browno'oal industry rccenf evaporatne t.'sts nndeitak.ni bv 
thi' Coblenz Ibiilm- Inspection t 'o on inteiiially fired hoii/oiital e-rafc.s 
(polyeon.al) ynne aefu.d e\ ajioral i<>ns of ddl and d dd ky corii'- 
spondiny to cfliciencics of 70 0 <ind 70-4 per emit,. Tests ma.le by 
Knyincer Oollercich on a Uoux boiler, filed with bricpjcttes, ya\'c (i k'.-, 
corrcsjiondiny to an cfliciency of <S 0 per emit. 

7 \ccordiny to thc.se and other expm imiecs, it can be concluded that, 
! ky. of brown coal la i. pieties can eoin'cit — 
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With ol'dinary J t** a ^ ^ 

W'ltli linii^ an aii;^n'iii(‘iiis specially a(la[)tr(l to llieir into sleaiii at 
pcculiai ilies, li<)\V(;\ e)-, about o 3 t<j (i ky^ . ' ^ 

maka* eHicieiKMcs (■orn\s[)ou(l)ii^^ to (io and 70 to -SO per e(‘iit i espi-ctix ('ly 
( ^)iiip.irlii^ llolnanian hi'own coals witli coals iind(-r tlic oidinai y 
conditions of tiriiiy, the i-(dationships obtaineil aie somewhat siindai’ to 
tlios(' obtained for tin.' calorifi(* \ aim's (see p )>0‘)) 

Sinc(‘ bimpK'ttes fioiii C('rtain of the Ix'si boinds of Itoheniian 
brown coals aie more' or h'ss sujierior to yood coals as I'eyaids caloiitic 
valiK' and ('vajmrati vi' ])ower, tiu'y .ire able to coin[)(‘ti' sncc(‘ssfully 
with coals in ('omparal 1\ ('ly w id(' cn ch's pi nicipally b(‘(‘aus(' bi n|uett(‘ 
liriny pio\ldes considi'i abh' ('conomies in luel costs, whnh an* still 
fui'theT' incK'asi'd in fa\our of biown-coal bi npK'ttes aecoi diny to the 
distanc('s and freiyhtayc' costs. < )n this point tin' follow iiiy (‘\.nn})l(' 
only need bi' yi\'('n ’ ' 

Th(' A kticny('S('ll.scha-lt. I..,iuchhaniin('r of banchhninniei , N b caiii(‘s 
on an opi'ii biown-coal woikiny with a bii(|m'tt(' faitoiy in addition to 
th(' wi'll-knowm iron-W'orks A larys' piopoitionof I lit' hi Kpii'ttes ais' 
list'd in tJit' ( oinpany’s own woi ks, I In' Kit'sa iion-works and tht- ( Inidit/ 
liibt' foundr}'. d’ht'y art' charyed at tin' market, price, and in this way 
(piitt' ('onsidt'rablt' economit's in fuel t'osts ait' shown at both wsiiks 
compart'd with tin' ('ailit'r use of Itolit'inian brown coals At Kit'sa 
loot) ky sii[)('rln'at('d sit'amwt'it' obt. din'd fiom llohemian yeneiator 
brown t'oal at a cttst of *2 hS maiks. with bi iipiet ti-s, ho\\ t'\ er, t lit' saint' 
amount of slt'am w'as obtaint'd for 1 !(!) marks ( \aise(|U''nt ly, a sa\iny 
of about 20 per ('t'lit. has bet'ii ('llecb'd in tin' fut-l costs ly iht' applica- 
tion of britpK'ttt's At ( li otlit/ tilt' fut'l costs pt-r hour with tin' same 
ht'atiny plant anti ])roduetit)n was 0 0 f mai ks, iminy Hoht'inian blown 
coals, but wars only 4 10 marks wdit'u britpit'l tt's wt'ie .ipplit'tl, so that a 
saN'iny of even 50 it pt'r ct-nt wars ('Hectt'd at tln-st' wtaks 

G. BEHAVIOUR ON BURNING. 

llrown-eoal britpn'tti's iynite eompai ati\ t'ly t'asil^ , natni ally iimst 
rapidly at the eornt'rs and ('dyes and jiossibly :\{ tin* rtaiyh, fiacturt'd 
surfaces lynit-ion yradually sprt'ads o\('r tin' wholt' smface, and in 
tilin' ]H'netiatt's to tin' con' of t'ach indi\nlual biitpn'ttt' Tin' e\olulion 
of volatile eonstit ut'nts and ('ombustibh' ya.st's proeeetls yradually diiriny 
tin' wdioh' of tin' pr.oct'ss of burniny 

‘ " Du' r)iaiiiikt»]ilt‘nl>i ikt'tOal)! ik d* r Aklieiiye^fllM liall Lauclili.uiaiu'r,' (Ihickaiif, 

mo:}, No 
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r>o:) 

With (‘(jiial si/r. umTonii sIim|h\ <l(‘Msily an<l h(>in(>L:''iirit \ of 

sliiirdiio and iv^nilaiitx of .■hai-ino (|,r l-n.iin tlos dr\ .-lop dm sanm 

yMs(‘s at dir sann‘ tinir and j.rnni! a n-idai' dmt i d)ii( mn nf tlir an and 
an alinnst iimloiin rondamtioii Mils la\ oiirahlr lu lia \ lonr, as \\ rll .is 
d"‘ coiiiiilrti' ahs.aicr, oi at nins| dm fm ni. it ion of onl\ iimoiisidn aMr 
<1 iiant 1 1 iim oi (‘linkin' t Im low l;i .d r i vsmt a ncr and snia 1 1 .111 1 t i 1 11 11 rnmnl s 
hrcausr of tlm lii-h o\ \ mni continit of tlio la i.,ni't I rs, imidm s i( possdilr 
t'* tii'r and h.Mt with oid\ a shold ,>\r<-ss of an. to ir-nlalr the n(crssai'\ 
snjiplN ol air in aimoidaimr wit !i tlir anionnt oi m.is iw (* 1 \ rd lliiis k'.ndin^' 
( oiiiplrfr a (‘onihnstion do r.irhon dioxidr and si cani M li.d noiii' 
■^t ‘til ‘‘I’ <>nl\ i|nit'‘ .1 sin.dl .inionnl ol so(i( (ir sniolvc is piixlnrcd 

111 til. ■ r\aj)oi,ition trsts cain.Ml .ait at tlir Dirsd.ni T. . Iiiu.mI IIimIi 
S( hool and drs,n iImmI aho\ r (j. :;():'>) si, 10k. • . .hs.n \ at ions u, also ma.I.' 
.MX I condiiimd ni t hr diayiaiii i;i\rn in li- lid It is ol.\ mijs fioiii dim 



Km. 1 I J I M.ilm r 11 ui i'll iiiiiik I olr ,i I . ,it lull . (In n II .' ! Ill' li n ii'm I I , lU' lili iiiinii i ! iM(| m 1 1 1 - 
ill o 1 1 iiiM \ ipui it lull I. sm 

di.mrani that on Inn iiiim liaiirhhaiiiiiiri hn(|nrl ! os t hr dm clojaimiil of 
SI link. IS rut (low 11 to a dri;i »‘r w hirh Would h.' \ (‘I \ dilliriill to attain 
wit li I li I'rr roa l.s 

Th Is fa\ oiirat )!(‘ hrh.mioin ri\os die Inownro.d hi n j iirt I rs a n ini 
port ant ad\ ant.i^t' o \ ri ot Inn forms oi 1 m l .ind 1 riidri s t In ni rininnil ly 
Miilahh' for doniestm fiirls and foi appliration to indnstiies in larre 
towns, in whirh the dr\ elojnmnit oi soot and smokr roust it ill rs an 
intolrralilr nnisanrr A ronijiai mon imnh' iioiii tins point, ol‘ \ i(‘w 
hrtwrrn towns in whirh thr .ipjilirat ion oi hinpirtlrs pr.-poiidm ,it i s 
s i(‘h as Ihn'lin, Mardelini;;. rtr and tliosr ni which pit coals 01 
liolnninan iii'own coals an* mainly used, such as I lamhiirymand Dr. sden, 
is dislinrtly in favour of dn* former with iri^anl to appraiaiirr 

F()i the hratinr of i-ooms, hiowimroal la i<pirtt(‘s and rsjierially the 
laryr doiiirstir hlorks, if dn‘_\ an* used in sto\'> s ol‘ snilahir const lairtioii 
and in a siniph* maniiri’ roi I'rspondin^ to dn‘ii‘ nat un* ’ retain tlirir i( a m 

' For furllun’ mfonnation on tlio j.oiiit -<■<• .Si < non \ \ 1 


20 



imiQTT/ITKS AMI) HUlQrETTIKfl. 


.‘^on 

almost, to the end oT tin- c»)mljusii(in and piovidt <i pi oloiii;cd uiiiinrin 
L^low and a lii;^li utilis.dion of tin* liratin;^^ power At tin' ^anit tinif 
till' sto\rs i(‘(|iiiit‘ Itnl \(‘i-y \\ii\v, aticntion sin tiny ,ind pnkiny is 
iintii'ccss.ii y and (‘vam drt i iiiamtal, siidm' tlu‘ l)ni|ii('tt(‘s tall to pnci s 
and 1)11111 niurli mon* I’apidly .ind ai’i* liiyldy (S'onoinic.tl it mwcr 
o\ )‘i licati'd 

In lioilcr 111 illy and othm- us(‘s I’or coiiiiiKa-cial oi industrial ptnpttsi s 
tli(‘ lony llaminy piopiutios of t,li(' l)M(pa‘tt(‘S (‘ircrl a uniloitn dis- 
tuiluition ol' tlir lioal,and (‘()ns(Mpi(mt ly a yrcat consideration to tlu' 
l)Oilet plates 

l!( shI iirs of ( \>iiil>nsl (Oil — In the a[)plication I’oi domestic pinposes 
only a, liiK' loose' ash without an\ (dinkm- is hd't heliind Altei coin- 
pl(*te coinhiistion the ash is reeidish yllow , dm* to a small conleiit ol 
iion. ailaik (‘olour indicates that it still (ont.nns unkiiintd paitiek's 
of coal II yood huriiiny hi d jUet t('s are* kd’t <*omph‘tely at lest so that 
they aii'iiot mo\(‘d in any way, the const it iK'iits ol the ash and tlu' 
lesidii.d [lai tides of coal, as already lemarked, hec.nise' ol the yasi's 
d(‘\'elop('d diiriny (‘ondaistioii, remain in a porous, semi-loose stiu(‘tur(' 
in such a niaimei that.apait fiom a (M'rtain eliminiition of mass ^he^ 
ictaiii tlu'oriyinal foim almost to tin* end '\'\\v st o\ e aslies a i (> \ ei \ 
t'asil) iviiioxt'd 

In industiial liiiny plants, wIk'I’*' a mudi more lapid comhiistion 
with the de\ elopimait. of a con esp( mdiny 1 _\ yM'.itei amount of heat 
tak(‘s pku't', a sliyht toimation oi clinkei c.in (hcim iindei (eit.iin 
eii eiimstances III addition to the formation o| ash The ( linkea nsts 
liyhtl\ ill i|Uitt' thill k‘y\eis on the yiale* and can lx looseiK'd when 
leijiiiK'd hy means ol a sharp edyisl pokei then hioke ii iij) and 
i('nio\ed It. IS (|uit(' siiHicii'iit. if the' yrati' is ch'aiied ol elinkci ahoiit 
t hi ('(' t iiiH's dui niy a tw ('he lioiii run ' 

f’urth('r iiifoi Illation on tin' mult i fai mus ipjil ii at ions of domestic 
and ind list rial hi i(|U('tt<'s will he found helow in Sect ion \ 1 1 

' “ la weiiiiiaeii mil rii,uiiikn]il( nhi i(|iu'lt(‘-,’ / lU n n iil.i'hl', I'lo.y No Cl CS 



III. 

THE MINING AND SUPPLY OF CRUDE BROWN 
COALS THEIR DRESSING (WET OPERATIONS), 
TOGETHER WITH THE DESPATCH AND ACCU 
MULATION OF THE BRIQUETTING COALS AND 
HEATING COALS. 

A. THE MINING AND SUPPLY OF CRUDE BROWN COALS 
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flislancc from tlic position of tin' sti-.-ilum or main evil ^mlK'rit's of tlm 
(lr(‘p \\’orkin;;s .nnl tin' coal allowed to lie there until tin* water which 
has filtered Inio it fiom the nppi'r ‘'oil has drained <iuay in tin* wati'r 
ehanin ls pK i\ ided and a poition ni its h\ yn oscopie moistnri' has hei'ii 
lost l)v ewipor-ataon In many disliiets tin' time in'i'i'ssary for this is 
ahoiit a yi'ar, afti'i' which the l))-own coal (‘an hi' lemoved. Tin' ri'inoval 
ol waier in this mantn'i suhsi'ipn-nth’ elleets considi'iahle ('conomii's in 
th(' hi'iijiK'tte factoiy h\ shortenini; the (‘osll\ ]>i ocevs of dryine;. 

If till' natural (h'hydiation is hind('red h\ t!ie presence of an im- 
pel \ ioiis hy\ ('I' of clay, as is the case in ^e\ eial how er Idieiiish workings, 
(in' pioci'ss is .issistcd hy hoiiny ininieious \eitic,il hok'S liyht through 
the ('la_\ hank of the di _\ ini^ yi uund 

('rude coal ohlaiiied fioiii npiii uoikiims is mmh more \aiiahle 
MS leyaids wati-r content than is the coal ohtained fiom deep woi kinys, 
since it IS miK'h iiiom' subject to tin' action of tin' NM'ather hiiiiiiy 
siimiin'r months consideiahle di_\ine takes pku'i' owiiiy to the action 
of till' sun's ra_\ s on tin' walls of tin' w oi kiiiy, c^pcclall\ duiiiiy loiiy 
pi'i lods ol' di ouyht and hot. w eat hei . w hih' dm iny lu'a \ _\ and coiit iniious 
lains the in.di'i'ial may ('\en heconie so.iked with w.iter tlieat cold 
(*an oh\ loiisiy htiny ahoiit tin' fiei'/iiiy ol loal in open woikinys, a 
hn tor which nia) hi' of consnh'i able impoitance in the pi (‘pai atioii 
by wet methods 

( )ii (he othei hand, the yet tiny of ( o.d m open w'oi k inys as eompai ed 
with deep woikinys pio\n!es ihe \fi\ yieat ad\,nitaye ol consiih'rahl\ 
lower woikiny and con\''\iny cosis, pnncip.dh hciaiise o)' an almost 
1 1 ehh'd out pul pel miner k’or fiiither infoimation on this point see 
Section \1 below The follo'\ iiiy ari' a few examples of I he nondit ions 
of tin' sir, da, the hewiny .nnl deh\er\ of blown co.ds 1 1 oin ojien woik- 
inys 111 hdiinek'ind, Proxincc of Saxon\,and tin' Lower Laiisit/, hriefl\ 
deserihed ;ind illush.di'd h\ photoyi ajilis 

hiy 1 Id is a \ (' 1 1 ica 1 x ii'w ol I lu' enoi moils hi oxx n coal bed at t In' lei t 
ol tin' Ixliine ;it t In' so ('ailed " \ ilh',’ h('lxx('('n t'oloyne and Lonii, and 
show s t he opera! ion by nu'ans of opcm xxorkinys xxith spi'cial ii'yard to 
till' Ixoddi'i’ pit at Ihiihl I b're t In' I'ox I'l my of soil, x\ hich is only about 
d to S mi'tres thick (juincipally yiaxel and s;ind), is duy out by hand 
and H'lnoxi'd in tip xvayyoiis b_\ .-i loi'oniotixi' in oidei to bn tippt'd in a 
XX or k I'd -out poi;t ion of tin' seam ddn' coal sti at um thus exposed .da ml 
ft) nn-tics thick is practicallx unifoim thi’ouyhout, I'xists in deiisi' 
layi'i's, .'ind is tln'K'fou' of yii'at stri'iiyth Then' is xeiy litth' woody 
matter. \\d' si'c that tin' coal is hewn from tin' sti'ep coal walls at the 
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l,,icK ;itiil (Ilf hiiiii(l ^lia|MM| walls of (Ilf callcil <‘\i a\ at i< 'ti slidts 
;t||( 1 ,1 1 1 ( IW (•( 1 h ) M )1 1 1 111 ( ) ( ll< III I Ilf W .1 > 11 -^ pl.M ' ( I Im'ImW 1 ' II I 1 Ilf 1 1 Ilf 

hill w.i^'^'Mi^ aif ltd Ikmii (lit IkmiI t.prinii-s (,i (In naiiow ha'-f ol 

(III woi kiii'4 ("\\.iids llif liiiiiifl IP (d^^ (iptl \i^ilil( III (lit piftiiif) ()i 

(•\’|iii(i 1 K . 1 1 ( )]ii iiiiif s (»1 I Ilf \ ai I'll is f \( a \ at It til ^lidi s ,i i n 1 dt 1 1 \ f i . 1 1 ( i » 
|)i(< sLiiliii'j^ jiDiiit (»1 lilt fli.iiii <'»ii\f\')i. wliitdi tan hf fii al llif Ifll 
1 |(‘M‘ tla hill \\a'_iLl'>ii^ jiiotffd (»iif allfi tlif ollui lo (lit' i i'_;lu 
( I ,i( k kf k )\\ t Ilf ft ,1 1 1 s|,( »ii(liii'_- liiif ( )!' I Ilf fli.i 1 II ( t 111 \ ( 11 1 nil iiiml;; ( )i I 

In 11 i/,oii( ,1 1 ( ikI |)iill'\f wliilf lilt t iiiplx \\ai;L:"ii'" •Ilf tliawii up tlif 
1(11 ( h 1 ml ) 1 1 at k t d I Ilf ( lia 111 i I m li - 1 a lala n U w il li a i c lam j sf i \ f 

loi tin I lf( 1 Mf illniiiiiial iitii t(i 1 hr w < a k 1 1 !•_; 1 1 m i d,i i k m ''S 

'I'hf f lia 111 < ■ til \ t‘\ "I ( 1 a II ■ p' )i N 1 Ilf hill w a m> h < mi 1 1 m w i ii k i im s 

I ( I a I isi 11 ^ s| I ( ( ( li I )l 1 1 at k « ml \ pa 1 1 1 \ \ i a kk and i n n n i im a k »m_; 1 1 if 

((•a! wall al llm ii^lil l'> llm \\f| pifpaialnm -htiiiid fl llm iifmlikdiii- 
I iiM 111 i( 1 11 ' h f iaf I "I \ , w li' i-f ( liiiiiiifN 1 1 1 \\ t I ^ a kd\ f I la w < a k 1 1 1 ^ in I lif 
kat k t m nd "1 llm pit Ini'' 

l''ii_- III ttpfii kiowiitital Wdikiii',; til lilt llfdwi-_; niiiif at Wikl 
Sf kn( / V k I Ilfs \ a mil kill '4 -^i \ fs a pa t in c t >1 lia I \ pa a I i k p"si I t il t kf 
,Sa\iai\ 'riiiiiiimia kasiii as \\(|| as a \ta\ iii;nlai naitk ol opfiaiaai 
Tlif 1 S (t ) ’JO iiif 1 1 1 s s( I a I mil w lilt li I \ ml s la'i f is dis| i la I l_\ lam inah 1 1 
III tlif ( I la 1 at 1 f I 1 st a nianiaa fl liif k k a 1 tkpcsils (sp,(iall\ in tlif 
iippia pditaais \\kfn a ihiiiiIk i ol naiitiw. li^lil \iak)Wisli kidwn 
la\fis altfinatt wilk tlnakfi aiai nidic di k -s daik tokaiiMi ki\'is 

Tlif n ppf 1 la \ f I s a III I i sp( i la 11) I lif I nj^lil 1 1 ik an t 1 1 dia s an '_:t‘ia i a 1 1) 
f kai af 1 f 1 isfd k\ a kmli lai ttaittiil Itiii ,iit tad\ lillk "i lail at all 
ailaplfd It) kia|ia(lnm anti aif ima li iiatif atiapliil pa 1 1 a ii ki i I \ tliost 
\(i\ iifli 111 (ai Id Wdikiim iij) in t||s( d kit atii plants ( St k w f Ikdlilf ) 
'Tlif 1 1 ana na If 1 ttl t kf s| 1 at mil laiw f \ f i \ if kls a \ ta ) ^ddt 1 la a |Uft t nm 
f da 1 W (It td \ di k is| \ M sid Ilf s I n an tlif 1 1 m i k s di t n ' s a i a 1 tla k k i 
ai a tad\ sc kktni mat w it li 

Tlif fdNfiiim dl sdik wliifli is akdiil 1 1! t" I ) natifs in tliiakiifss 
Is iiMinh ifiiidXfd k\ dittTiim t k'sf Id tkf sitnatidii <'l tlif kntdi) 

Tkf wall t >1 ft t d 1 1 1 k ' 1 ( and\ t d is d i \ alft I n 1 1 1 > sf ( ( a ms ( >| < m j i la I 1 >i f a' 1 1 1 1 

a lal ilf pt li aa 1 1ft 1 w ci k nms cai k ol w k a k is in t ' a ff pt ' 1 1 i n tkf m ak 1 If 
k\ a fidss '^allfi\ litiiii ikf kdtldin ttf (kf Wdikiii^ In tins wa\' 
(kf sfams aif ttpmatfd iittm .dinxf tkiwiiwanls I'l din tkf walls ttl 
nali\ alual slidfs tmlai^fd (o w ftTf sliapf tkf ttui as will kf sf.ai, is 
la'wn awa\ ni ships lakaii iiitt» tla* cais piiskatl inlt) tla' ainss 
f alk'rit's, atid cons f \ ('tl to tlu' main tiack luimnif alniif t Im w’oi kntl- 
diit salt' riif kiwti K'lnaimiif sfctnmal paits iidiii tin' slain opt ra- 
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thtiis can l)c ()l)(,mic(| \\i(li picks spades and s}i()\ els witli cini'cspoiKk 
iiiij^K' lowi'i oiilpiit and liii^licr <‘osts 

|)(iiiiiM (lie )ic\\in;j; oF (lie sliatnin c.iie iiiiist al\\a\s lie t.ikcn 
(lial (Iki^i la\ais wliifli conlain cnal siniablt* lor distill, i( ion aic 
ohtaiiird and kopt scp.ti.alc as iai’ ,is po'^sdile ,ind th.it (liesr wam^ons 
aic (lisl in^iiishcd 1)\ special pi’^^ <)i in some olimi way 

1 I a show's as ,a I \ pical (Sample ot (lie hunv n coal d(‘ posit and 
iimt hod ol' w ot k nm 111 ( he Lower Lansp/, a sectciiol I h(‘ ojieii \\ oi k - 
iim ol the L\.i liiiiie owned Ly tin- I Le Leij^haii Akl-(hs (Iinhe 
||si\ \ L The so (-.died lippel sli.illJlIl wllich W<ls loinie||\ o\ el | ,’) 
and is now onl\ 10 to 12 nielies in (hickness coni. mis no l;p\( is ot dis 
tllLdloli (oal l)n( 1“- hoWe\ei \ep\ 1 ich III 1 1 oilhlesome \\ ood_\ Ill.ltlel 
(lie 1 1 lie) W hleh ( an he seen clea l l_\ in I he picl llh' 

Indiellllddh sei'l M ai of ( he eo.lKeaill. almost III thecellfleol tilt' 
si 1 a( inn, is 1 o he seen an npne h( iiiassi \ e si iimp < h a 1 1 • e ( ho<y ( \ pi ess) 
wlinli has heeii imioxeied Snell stumps .ue to he loiind in iiiiinhm 
dm I iiu, 1 he w oi k nie ol till' seam, ('speci.dly in (he lioii/onl.d position, 
whcii‘the\ are iisn.dl\ niel wilhoi consalei able e ii I h and iviny (lose 
toLf'dim, a piooi' ol (he aniochthon oriitin of this (h'posit t'lom a 
swamp loie^l on (his spot In addition (o (he wood) matter in (he 
\eltieal (tee stumps o(hel lelil.utisor plants nior<*ol less well ples,'i\ed 
osem III a hoii/onlal sitiiataai olteii loimiiip sh.iped la\eis 

hilling Ihewoikiiiy^ the lio|i/oiital (adiical, iiMiall) st i one st nmps, 
aiidolhei similai la i '_;e poi I loiis of stumps of a s(iony natnie aie lelt 
standing unhewn The\ aie then c.iiiimI (o (o!lecti\e luajis ni (he 
hottoin ol till' Wolkine and .lie e|\cil up to the wolkels pi, ills ,|S hlel 
W(H)d Till' sill. ill pieces ol Wood heW 11 oil .lie, hoWe\e| (Mliud With 
(he coal (lu‘ soil co.dl) p.uticles c.m .dlei siiit.dile cillshllie, hi' 
laupietted while the he.niei jueci's .IK' p.lssed to the hoilei house 
The p let III e show s t h 1 ee el OSS set ( lolls e.lch .diOlit .) Diet I es ill lil’eadt ll 
( workiiips ) ol a coal seam *in diHerent st.ipi's ot hewiim ( )n the 
ripht w e s('«' one ot llm dell sink's wdiicli is eriiei.d in the Lausit/ so 
calh'd .'liter the ch'il which is hewn out of (he fioni wall ol .a section, 
and w Inch, (opethcr w It h lh(' semi fiimiehsha ped co.'d sinldees ,'uound 
it sei \ es as .1 sink' loi ( he co.d olitained h\ the miner The miiu e.ii' 
to h(' tilled st.inds III ,i niclu' heloW A plaiik sUspeliik'd in liont of 
th(' clett pie\t'n(s (he slnliim co.d 1 rom shootiiip past tlu' way^pon 
Tlu' middle .st'ction is already hewn aw'ay for tlm must })ait, up to 
the residual ci>al ai Hie back, obtained by means of pick-axes and 
sliovels, The left .section is only about half worked. 
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Ivicli woikiii^ 1 "- Opel al (‘<1 hy one iiiinri aii(i Iwo lalM)iii'(‘i s (Ik* 
kiltci lakiii'_;(lK \\au'' 4 '>iis to aial I'roiii tla* (‘liain coinrXDi. TIk* oii( 

put ()l a woikiii'j, ti'-iiall\ aiiioimis (o I oO \\ a'_;;^^oiis ot' li hi ' p( i shilt 

till* w.iyri ^ to 7 7 pi'.;'-' p<‘i w ai 4 L;‘oii and l^'dpl^s fm ( hr i ( sidnal co.il 

t’l^ Ih) dhi.tiatrs ihr plant and opualion ol (hr inchiird I'oin 

(lack doll 1 )lr chain con \ c \ oi which lca<ls 1 1 oni (he nci'_;hh oin i ii;^ la ow n 
(oalnpcii wiakiti'^*' ol ihc M\aand ivenate mines (all cad_\ iiiciitKiiicd) 
(llsc, llcl'j^liau Akt ths N L) 1(( (hell hlKplrtlc laclollcs opposite 
The l.KloiKs aie to he seen aho\e on the lelt and I mill h.ieli is 
pMOhleil independent l_\ ol tin* olhei with its own chain (on\e\oi 
1 1 ow ( \ i I , ,1 com moll I a 1 1 ( i ai k i isi im oi 1 a 1 1 1 iii; I in ‘K I is lit 1 1 is(m 1 

rie inelineil plane o| the liaek m made he|ow the sinlaeeol the 
land 1 n a ( 111 1 1 tiLt w it h iiielim d '^idi s m sm h a w a\ I h.it the hi i adt h 

Is siitlli lent not onl\ loi the Imiii tiaeks with ample ^p.a ^ hetween 

(hem hi 1 ( .1 Ko 1 ol adt I p la I e 1 1 x »( pa ( hs i a i ht it 1 1 sides ol the w 1 n il e 1 1 aek 
The llielllliil *ades ale pklllletl With shlllhs and ploteittd at the 

loot h\ a liiiiiiy wall V masonpx mittei inns alony 'Meli liniim wall 

to alltiw the Min and othei watei to How aw,i\ \t iht* lop ol the 
cut I 1 1 e_( the 1 1 K‘l I net I (lack IS ( out I nil et 1 on a 11 1 1 ol 1 t t est H ■ hi id ^e 1 1 lit I 1 
Il tiiNitlts in I'lttiil ol tin* laetop\ mini (tin* hiaiieh tonlinues stiamht 
to lilt' wet pi e pa I at It >11 plant t >1’ I he l\t*nat t* hi npiet ( e lat l oi \ , while tin 
ot 1 lel he in Is ( o (he lt*t t a inl ^t tes to the |‘a ,1 hilt plet t e I'at I ol \ The I'll 1 1 
waymms aie iliawn np the twt) inner ti.ieks ol tin* eoiiiintiii plant ainl 
it'tiiMi empl\ tlttwn (In* tiiitei (i.iek-^ The lilies ait lanl with ^oat 
tail', anti at etpial shint tlmtaiiees in the ninidle ate e(pii|ipid with 
lolleis so as to pn)teet (In* eliaiiis ln»m iiihlmm tin (he hottt)m w In n 
(he wa'_tLt<'im ait* at ^leat tlistaines apail an oetinieiiee whnh is 

\ei\ .Ipt (t) take plat'e (si*e oiitei tl.iek oil the 1 mht ) ()h\!oiis!\ (ht* 

1 1 illei s must he well liihiieateil ainl kept III ttnlt*! The ehanis of the 
inelinetl eoii\e\oi ale t)l iittii 'J I mm (luck, those td tin* et>n\e\t>i in 
the hottom ol the wttikini; aie '20 mm in thickness The iron 

et>n\e\t>i earn Inthl (i hi t)l ettal l’’t>i tin* puiptis,* ol diawin^ tin* 
wa^i^tnis, (heie IS ti\et(*d tt) the littiit t'lnl a thick [neee of sht‘et mt'tal 
t)| foi k shapt d appeal a net* (set* also lie | Ih) m w hieh a link ol a (ham 
stainlin^ \eitieall\ is plae(*d whih* the tollowniLt link Ins at indit 
aimles It) 1 ht* Inst This Miiiph* st i oim an anm'iin ni has pit)\ed to ht* 
the ht'st and isaliinist iini\ ('rsall\ applu'd Tin* [net iii t* ol tin* Koddt*] 
niiin* tiilt lid) show's a .slimlai airaneeiiieiit When tin* wa^^^oiis 

an* [>usht*d iiinh'r tin* chain nan* must ahvays In* taken that tin* fimnt 


111 htetehtu* 





iu{i(^i’i:rn;s and i/n iNc. 


side piovidt'd with tli<* c.uik'I stinids in the (Hirctinn oi tiiotioii (d 
llir cliaiii. 

Tin - ])' )\\ cr stahoii^, u il li 1 In* con \ cyoi- in.ndiiiici _\ di i\ cii fleet rica]l\ 

1 1 ,,111 t lie t,i( lot \’ ee !il I al slat loll arc hot silualfd at t lie top as is usually 
[lie case, espeeialU ill lllf oli!<-| plants i)Ut lllolT (•( H i \ e 1 1 1 e 1 1 1 ly at tli(‘ 
,)t (lie iiieliiifd plane, so that lliepowei aitsliisl nn llie leiiydli ol 
cliaiii euimeetid with the enij)t\ way^yons and i^ then 1 1 aii^iiiitted to 
t li,. l,'iie( h ill a w iiii; t he I'lill wa;^yons. The neeess.ip\ tension .iiiaii^e 
111, 'Ills ail' [il.ieed aho\e at the head of the niehned plane 

\| the lelt of the tl.ack I he pM t III e show S tile elect I le leads to the 
dii\iii'_; station and th(‘ pniiipiii^ in.iehinei \ ol the woikiiiy and on tin- 
I lulll, t he elect I K ale sl.linlanls foi eleitlK 1 1 1 11 1 1 1 1 1 1. 1 1 lol I Tlieoiltpllt 
of the t.w (I eh.nii eoii\ e \ Ol s iisiialK a moll lit s to iMi 000 to 27 00* t hi each, 
Ol even dOOOO hi ol einde immI with 1 oH ed w < >1 k i I ii: ol which Iw tar 
III,. Mic.Oei piopiatioii ^oc^ into the hiKpKtte la<toiiis and into the 
( oiiinion hoi lei h' aise 

Th( whole i.iil and eon\e\(»i plant is stand. iid It eoiiihiiies 
p,,sMhiht\ of hi'^h output with <^it.it eeil.iint\ in w oi k mi;, w Inch is 
alisointeh esseiitl.d lo| 1 1 le ll 1 1 1 1 1 1 e| | n pi ( d pi o\ l^loi i of kll^e hiHplette 
fai tones 111 .IS niiifoim a iii.iiiiiei as p(*sxihle 

117 shows till' inehned dollhk' 1 1 .lek eh.aiti (oli\(;\ol hetweell 
( 1 1 (‘ W ol k 1 1 n .1 1 id t h(‘ hi |( I net t e I .let Ol \ ol the \ k t (a*"- La IK 1 1 1 la 1 1 1 1 1 1 ( ‘ I 

;d L.l nel 1 1 1,1 1 II IlK 1 111 the Lowel L.limt/' In ll<»lil 111 .1 eiittin^ in the 

W'ol'ki'd out se.llil the lilt el liiedl.lt e s| at loll to wlinll till' cli.nii is led 
o\rl tension lolleis e.m he s.-.ai iMliy het W et 11 the eoli\eW)l at till' 
hottoiii ol tht‘ wolkllii^ .liid the inehiKd pi. lie 

The inehned pl.llie is .ihollt NOO iiietles lolly .Hid 1 ises with .111 

a\ei,iy(' latio of I 27 lotht'iippi'i stoiv’of the wet pi ep.a i .it ion shop 

of the hlKpletlt' l.utois, wheie till' eh. 1111 dllNliiy st.atloii is situated 
II’ the eh. Mil is pioviik'd with wayyoiis n^yiilailw so that almost as 
man\ eiiipt\ w.iyyoiis (of hid e.ip.icitv ) .u e eonniiy down one side .is 
( li,-!,. full OIK'S eoiim np the other the eleetiie di i\ iiiy motor iiHist 
yeiiei.ate ahont 27 > to ot) 1 1 V 

A w ii’i' rope con\ e\ or is illnsti.ited in tiy IIS 'The hi Kpiette and 
wet com[uessed hloek f.icloi\ of the Nanmhinyei Ih.innkohleii Akt - 
(!es, situated iie.ir Henhen st.ition on tlu' Zeit/ \\ t'ls/t'iili'ls i.iilway 
line, ohtaiiis its ,snppl\ ol cimh' co.d (ahont 1 !H) tons pei hour) from 
the somewhat remolel\ situated mine h\ mean.s of a wire-rope way 
built by the w'urld-reiiowned iirni of Adolf lUeicdiert A: Co. of J.eipsic 

‘ Ghu'kuuf, Ei^teen, l'J 03 , Ne. 3 .'). 
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jaw ('laillpN llir W aL:U"n fnc ol tlic I t.l\rlllli^ idj.. ,M;ii IS ill, 11 

w i{ li it ^ 1 1 illri dll t » I li.mi;ni^ i ,i lU \\ Inrli | i.r-s d \ , i | ln' iii i !d,ii 1 1 1 
stat I* Mis ( uinlci (M'l lam ( 11 cuiiist aiK . s w II li I li,. . 11,1 n| m a imI .d l la 

1 )(‘ii<l Is at I a( Ill'll to { hd d( lin ( r.i\ I'lliiii; i djid In tins \\ ,i \ (hr ,'iii j M a > ! 

w a'^L^i Ml Is .mlDiiiat iimI 1\ ciaiiijidil Id tin i , t in iiiii 1 1 a \ t iii iil; i i *j u' 

'I’iit' iiinitNiim 111 till' w.m^iMis 1^ iiidsilx dirdiiMl li\ kiidckiiiL; lip 
a small Idi k -sli.ipfd tiWL;ii stdp wlndi m last.iii«i liki i lim-i' m tlm 
iiiidilli' dl till' iippi'i rili^M' di diic dl tin* naiidw sidrs .mil m its lim i 
/Diital pDsitnm Imltls tlii' Imx last .m.misi tlir in'mliliiMii m- k ^ ni ilic 
liaiii;i'i hut 111 t ill' \ I'l t iral pusit iim t s | hr hd\ 1 1 1 <■ s, , 1 1, 1 1 it , an rasiK 

hr tippnl d\(‘i with tin' Irast push iM h\ liltiiii; a hinilli piiwnkil at 

1 1)1' hot t ( Mil sini'i' t hi' < 1 lit 1 1 ' nl ^1 a \ It \ Ill'S ;ihd \ (• I 111' sin p, 1 1 n mi ] a n 
In till' sill, ill hnt'Mv pi. ml iipn's,ntMl m Im I hS i hr iiiiliiiilmr 
s| .It idii ,1 nil till' w r| pi rpai at idii plant air sit iiali <1 hi t w , , n 1 hr < 1 1 \ i irj^ 
ami pir-,s hiMisr dll thr Irit ami thr hdik i InMisr dn tin i i'.dil I’lrhiml 
t hr \\ 1 1 I' 1 I Ipr W a \ t hr ( ll \ 1 im sin I Is I'd! t lli' W i I ( < Mil pi i 1 1 h I di k , 1 1 r 
pla.nl 

In L;rllr|ak \\lt' l"p' wa\s ,nr Hsril to <|M|\|'\ riill td hinpirttr 
I'aitdlKs plim'l])lll\ 111 plai I s wlnir h\ .| pd-xih!r riiitldH dl thr 
i’ai tdp\ at thr iiiiiir itsrh’ di III its 1 1 1 1 1 m 1 1 ia 1 1 ' nrn^hhdii i Inidi 1 tin' 
rst ahhshiiii'iit 'll' miissaix lailwav idum'i'iidiis is nn j m n t n ,i hlr di 

.ipprais Id h' 111' iiMidiimal dn .urdiint nl (lilliiiiltii > with tia kiml 

a;i I , 1 1 1 1 n t ,im I' - m t m i dvt s dl 1 1 a impdi l h, nm t dn h n^h 'I In i • h m r it is 

pi ct I I ,1 hir Id rl I I t t hr hi a p|i It r 1 ,|i t dl \ .it ,1 sii it I h|i ^ pdt |n a I I d ( In 

I \is| imj, i.iilw a\ liiir 

\ / 1 * i / III 1 1 1 li' i\iriiilili Ilf l!ii i^iiiiiijiii in lln I r 1 1 1 , 1 1 / I II 1 1 

Shil hi' \ I )U w lii'l In I I hr 1 .1 w I I ).i 1 i 1 1 nil ( »pi 11 I M ( h I p w Ml k 1 ir_; ^ n 

rdliN - \ r( 1 1 lit (I t hr W rl p I r p,l I , 1 1 Ini I In Mis,- ill ' >mI lll.l I \ t I IM k s h\ lin .1 ll 

dl (ham dl I opr oi III !iaiid|in_; w .inL"Mi'^ h\ nn atis di wiir mpc it n^ 
'^(•nrialU .i(l\ .intam'oii' pai t k iila 1 1 \' m l.iiLt'' nn I ,i 1 lat a mis to .illow 

thr wa^^on .lltrl s,ttnr_t I’irr ol' lla' IllollXr .Ipplailirr td inn .Illld 

iiiata.ilK Immii thr (dn\('\oi tiack to thr nnlo.uliim 'lalaMi ((iKiikii 
lippiri ^up]il_\ pnattsoi hoppcis dial piim hdppri s , tc i 

With t Ills ohj( d m \ irw it is onl\ mi rss.u \ td < .nis t In' ( om i \ oi 
lrad\ to asrrinl up to thr point wlnn t Im w .i(^^i;dn m s, t Inroi tin 
iiio\ iim appliancr ami thru to hill akamtla' hi .1 m li 1 1 a( k 01 laiimiiid 
rails Irinlmp^ to thr unloading; station to sia-h an ("> 1(111 that tin 
indi\idiial \\a;;^ons can attain tlaii ohj( rt compai at i\ • I \ (pm'kl\ ,md 
witlaMil assistance In tins way a consah i a hlr ((omMii_\ in atlmnl 
am r is rllrrtrd ;md (hr J )Oss| hi 1 it lrs ot an ah ll t . 1 1 • < 1 1 1 1 1 1 ll I sh rd 
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I II oidt 1' to ;ill(»\\ (»r IIk' foiTcct dist nldit i( in (if llic iiicoiidn^^ 

w ;i;j;^()iis I () t }i(‘ \ .ii ions iinld.idiii^ stations m siijijiU li.icks acc()i dniL,^ 
to I ( (|uii ciiiciil s oi special insti'uclions a ( ei lam nuiidiei of ]>oiiitsaie 
iei|iiiied, as well as a siiitalilx eoii^l meted point !c\ d appliance, wliieli 
can lie easil\ atteiukd to l»y oik* nian witli ^^afets' 

'I'lie emptied wa^mms aie piisla (] on Id the eoi i esp( didini; ivtinn 
tiaek and eaiisc<l to i(‘tnrn automat ieall\ with the aid of the applianei* 
.dMMd\ deseiihed 

B. PREPARATION OF BROWN COALS FOR BRIQUETTING 
(WET PREPARATION). 

I. General. 

'I he el llde la ow 11 eoa Is deh\ el e<l I o t 111* la i(| net t e I act o| \ a I e fimt sill 1 
!''< I ('d t o a (•( 1 1 .1 III a nioiinl ol d i ("'Si sia h as e( la i m' ai id lim' pn I \ m isi im 
'‘omhiiied with ifpeat(‘(l sii'\ iiiLi to soit them on the (ai(‘ hand into 
hi Kpiel t iiil; i‘oa! of medinm eoaise and tine i^iain and meal, and lai 
til'* ()thei hand into hiah-r and heatiiii; coals which iii addilnai to 
(ontaimii^ as nineli a^ pdssihh* of the eoaisi* i^iains niisiiitahle f(a 
ph‘ssiiiu, eoiiiani impiiM* coals pice<‘s (»1 cd.imt* \\(Hid\ maltei as w(‘ll 
as pie(‘(‘s nl wood and oIIk*! lorei',^n mat('i i.ils w hu h ha\e hetiiaeei- 
di'iitallv lilt 1 odnec'l into I Ik* ( oal 

d’h(‘*>e opeial Kais ai(* eomhined loi^elln'r niid'*! the^eiieial e'aiinion 
name wet pi ep.n .it ion ( X.is/duaisi ) sin((' th(‘\ an* (aiiicil out (ai 
til'* eillde eo.lls m then natm.ll st.ite eollt.iinili'^ all the pll inoislnie 
M.in\ w Ol ks w ith la Kpietti* laetoi ics aKo ha\ (* .i nioi(‘oi less e(ai- 
Sidel .|hle sale ol I'oiIl;!! (o.ll ’rh(*n nnd(‘l eilelimst.iiiei s Ipilte e\elnd 
iiii; a line ei iisliin^, the lim* coal onl\ is siiwed otl' as la iipu't t iim 
ni.it('ii;d, and tin* eo.nsi* eo.d nsn.dly di\id('d into s(‘\(aal soits of 
dilleieiit si/,es, \\ hieli an* shot into soaai;i' hiiis to he snh^c( jiieiill \’ 
loaih'd into iai!\\a\ wai^^ons or eaits X('\ (‘rtla'less, m order to he 
indi'peiideiit of tlw* \.ii\ini; m.iikel for lonyh eo.il, w Inch often fails 
altogether tin* eiiishiiiy apjilianei's ot tin* wet po'paiation cannot hi* 
dis|)t'ns(*d w ith 111 oiih'i- to apply tlu* eoame cdik ^\hleh at tiim s cannot 
he sold, to hri'iiiet t iim in so far a*' it is not applit*d foi tiriim boilers 
In an\ (*.ise it is of distinct ad\,intam' to tin* works if tlu‘V aie in a 
position to iiieiease the hiKpiettiim or soitini; and loadiim ol‘ lou^h 
(‘oal in aeeoi d.iiiet* w it h tin* conditions ol tin* maiket ( 'onse(|Uently 
onl\ tin* real W't pieparation, tin* sorting’ into hri'jm'ttiiiy^ and 
tiiiny eo.ils inelndiiiL; tlu'ir disposal and aeenmnlat uai, will lx* di-alt 



THK minim; \N!> sl'IMM.V up (|;rhl lll'.nWN tOM.s :\'1\ 

wilil lll'M-i' rI(lS(‘l\ in ihr folInWlIl^ W'ltli I H I ( ' i I I h ^cjMl.l 

tiun nl rou^li c'tal thn iiiucli iisscil lnok hf II i n 'i it '!' i ' n 

I n<l(i to to Tli«- '-irMiii; .ijipii.iiit 1 ^ iiKiiiil_\ 

list'd in lor this junptwf u]> !<» tho |ticsfiit th.ii sif\r- 

sic\ t's, di-inn sU'\t‘s Karlilv '' |it'iidiiluiii fs Klttiins ( in‘iil,ii 
Sfliw idtai s d( luhlt dxtllt )iu sir \ IxmMt s|i ik nw ^i<' \ » s i .n i tk i d »( I 
in ik'tai! 

Till' Wot pi fjt.n at It'll IS lioii'-i'l t'it!i'‘i ni a part ol llu' I a a pP'l t <' 
1'ai‘tot \’ huildnii^ (in t hi- fcnt 1 1 ' oi oii I la" "I'k sit ual* tl la \t to i lie < oal 
aoii\ t‘\ tir 1 1 ack ) oi in a sprt lal hiiililiia^ wliah is t tiina' I rd willi I la 
drynio plant aial pit'ss holist- li\ a pa'^-ai;f oi '-"iia <>tla i ^ainilai \\a\ 

1 11 hot h casts t Ills part t>l tla- lactorv is kiittwn as tin w » t popaia 

t am lioiist' or moist litaist* loa tlif iiilfrnal ftpiipiia iil id tlif w i t 
pirpaiatam iiousc. the srlrctatn numlx i aiai ai i aiav'iia lit ol ila 
vai lolls appliances thf rollowiia^ rnialaiia'iit al I'lincipl.^ ao' i;t'nria!l\ 
aiiiictl at — 

1 Till' wholt- Wit pifparatioii is to hi' ailaplad to tha state ol 

Dcriii 1 eiici' of t lie la ow n coal and t la nal in ol t he t i ndi ' oa I pai I a il 

lai'K’ as I I'oai ds it s tli m| ,-r ol hai tlia ^s oi solt la sn 

Those pailiclts ol coal winch alicad\ pioses^ i,i h.oi .itlaiinil 
hy COM e^poiidni^ piepaiatioii that d''_;iei ol liiieiH^s aii'l pniit\ 
iiect'ssaiy lot diNini; aial p|t^'^ln^ aic to he soittd i mineiha t el \ lioiii 
the 1 eiiia iiiliaj, (oal iitp.niia^ I’liillici (leatiiieiit aiai 1 1 a iis| ei i ■ il at 
oiiee to the ai I aia^cna-nt ('IcNator haial convcyoil hn pa-inyonthe 
hr a pi et 1 1 n Lt coal , st > t hal an n n i ici i '^s,i i \ o\ ei h tat 1 1 1 1 o i >1 the i esi t >1 i h i 
wet p-epaialion plant, in adtlitioii to an c\cessi\c ciiishin^, will he 
picNcnlcd. snict' this waiiiltl icsiili in the pioihation of an i \ct s^ ,,1 
tlusi latm on 

\t the sanu' liint' the coiistltnclits ol (he heap iillsllit a hie lol oi 
daneeioiis 111 hrapictliny aic soitfl out and i-cmoMtl as iapall\ as 
[losslhlc. knee pieces o| ll'^llltc ho W c \ i 1 , si lOll Id 1 »e hltT.cil as hll as 
possihlc li\’ siiitahle mechanical apphaiacs, s,, that (lay <an he ton 
\ en amt 1 char e cd on to the e | i ■ til tla* hoi k i a k ai y \n it 1 1 t he i it 1 1 1 i 
holler ciials, 

d It IS atl\ isahlc to proN ale a speci.il, COM I spon<lnayl\ snnple com 
pound system iif thi.-ssnye ajiphanccs toi the ciiaie coals pie', ioiisI\ 
set apart lor iiiin^ ])urpos('s and t-spccially such poitions t.l ilm 
sir.itum as arc very wax^dy, very wet. oi ctjntaminal etl with saial clay 

' StM‘ pr lufijtal Itiit 1 1 , “ M'”' li niioil Pii'jianiliitii "f laeintt- la h t etdi'i , 

esjjeeially dis.'luai I, “ Tin* .Se[>.ii(ita»u (pi' ~ S) 
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jl\'||tc^ ( tc Tills IS \ ( I V' lllv( l\ lo HM 111' III (II liol l/( llllal 

la\ r) ^ 1 )i‘(MI|m (>1 |i(>sm 1)I(‘ llltrillK (ll.lfc Jil.lt ( ‘lia I s .11 h 1 < 1 1^1 u t 1 >. 11 H 

I The whole ol' the 1 (‘I I la 1 1 1 1 1 loll2,h he.lj) llolll which theli'loie 
the hi Kjllel f 111:4 coal lllllst j)iaiici]).lll\ l)e olit.UIled 111 l.ll'^e [ilailts, 
to ill' (ll^l I ihllteil to Stwel’.ll nei^hholllllli; hllijllett(' (oal S^'^tellis ol 
(Mjii.il Ol Miiiil.ii const Miet loll and eaj».icil\ In this I‘\cess|\ el_\ 

l,ii' 4 ( ciii^hiici ''ie\ in^:, and tianspoil ai i .in^< iiieiit s c.aii he .i\oided 
.Old 111 .iddit loll the possihilit \ of sto] 1] a 1114 one 01 ot hei ol the s_\ stems 
when the w et - j)i eparat ion plant is not \ eiw hus\,(a t lieiims .i i (Tipse 
III the S.de ol la i( plet (es, i ntel‘1 lipt i< »lis ill \\(a'hm2, I‘\leiisi\e lepelltlon 
w oik, ami so on, is .dso pj o\ ideil 

“) Th(‘ apjili.inces const it ill 11114 ;iie to he ( (aistiaiet ( < 1 , 

aiiaimeil t o2,(‘l hm-, ,nid opei.iled in sm h a w,i_\ that t he coal deliN ereil 
aho\e passes tliKaiiih or overtlnan without as^mtaiice .iiid that intei- 
iiiediatc eon\e\(as .iie a\oi(|ed ,is 1,11 ,is j)ovsihh‘ ol il th('_\ ale 111- 
dispeiis.d'h' on spi'cial ^nainds |h<‘ iisi' ol' siieh .hjmImiw (oiixeyors 
IS llliilteil to the ahsollltelv IK'iS'ssaiN I eijUiimiient^ 

t) The iiidixidii.d systems sh.ill not take up iiiok' spai'e than is 
essmiti.ik k'naii this point of \ ii'W it .i[)pe,‘ii s to hi' t la* most siiitahlc 
t o .1 1 I <1 n^e t lie \ ,11 ua|s ;ipp| laiK es .dliiost \ ei t K . 1 11 _\ he low e.ieli ot lii'l 
7 111 .iddllhai to the pie\iol|s|\ lilelitloued I ( 'i 1 11 1 1 el 1 1 ell t ^ till' 

distaiiee ol' the .ippai.itiis and tin* xaiaam s\Niems lioui e.u h o|]iei is 
ehoseii S(( th.lt e\el\ .Ippll.llice is ie.idll\ .leiessihle, .Illd C.lll .llso hi' 
e.isily oM'clooked wliilsl 1 11 opei at loll, so | h.it stopp.iy(S(a hieakdowiis 
call iuimedi,itel\ lie di.iyiiosed ,ind i eel ilied, .iiid d.Mii.ierd pal ts e.mil\ 
ch.liiyed 

S The w hoh' of I he sii[iply .iiid wi't pi'e[).iiatiou appliances, as w ell 
.IS t lit' .1 1 1 .1 nm'nients ha K'lnoxiny .ind collecting: tlu' hi i(|Ueil me and 
III Illy eo.ds. .lie to hi' ol such dinii'iisioiis that, tlii'y .lie capahle of 
de.diny x\ilh the whole coal i ('(|nii enii'iits of the hiKnietti' t.icloiy for 
I w eiil \ d'onr hoins, .is well .is the (|uantities of coal re(|iiiied for sale, 
111 .1 siimle shill of ten to twelve laairs It is .almost ymiei.d [aactice 
onl\ to iiin the wet jaepaiMtion and con\('\<a‘ pl.int iluiiny the day 
shill, while the diviny .-ind pi’ess plant, is kept lunniny continually 
da\ .111(1 niylit up to Sund<i\ s and other iiolid.iv s 

ddie follow me piactical exainple of a ('omplete w i-t -prep.u ation 
mst. illation will exti'iid the discussion of the mdi\ idiial ajiplianci'S of 
the wet piepar.ition plant. 

11 ( /-/hvyo/’u/ou/ riifiil ill flit' Iai iit'hltti 1)1 iiit'r Hi'min fte 

Fticfoi'il — k\y I 1!) sliows a s('ction throueh the w et-[a ep,uation house 
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i»t' tills 1 1 isl , 1 1 la I K 111 (iiMtril li\ tlif Masrliiiii'iiialii ik Iku kau in llir 
\,ai l'M)I ami N\ 111'"' clia lun uin <'M a liasaliiatl\ In » n tk tlnil ak"\ n 
( ji :> 1 1)^ ami I atmi In Im 117 

111 limit nl' thn I'nwm stall. Ml ill lllr tllinl s(.i|\ nl ill.' W . l jil.'|Mia 
tioii liom't' till' rliani s.-ts tk.'.' I'x.u m'\\!\ ;mi\Ml \sa;jL;mi wliicli it 
it tl.ins 11.4 coiitani hml. 1 inal Miim intu tlm ciimiiai li|i]irrnt mic m 
. 4 lin ( 4' 1 Im t w t » ^niiilai w .'t 
jii rpai at n ui .s} stmns ai < m diim 

Id tin- |it)sltlnli of tin |niiiits 

ami is niiipl ii il into I In* diai 
111^ !ioji|M‘i n Tin' ( iial is II •! 
li.'ktw ky iimatm nl two small 

I ikliml loll cmiNcx Ills h i(‘\ol\ 
ill^ toyntlmi («) llm ('iiislnii^ 
lolls f oi nOO mm tliaim tm . in- 
\ ol\ my 111 ojijKisiti' (lilt 1 1 lolls, 
ami ])i')\ ulnl w itli iiin|.'i timis 
w liicli 1)1 rak u{) tlm |)!( (’( s 

'I'ln' mitllnw tails on tin 
iipjiri ])()] t ]' 111 .4 t Im niclim <1 
shakiiiy ''ln\ n '/ Ml t In' liii.' 1 1 ^ 

Coal kclon I'l m'M is sn‘\ . .1 oil 
lii'i c, aicl IS It'll a\. a\ lt\ a -li'ln 
. into t Im I'k'N .ill. I / w lull' all 
t Im i uai sc mate! ml passes mi 
to I lie low Cl' pai 1 nf t Im sic\ c 
Its w 'del iim-lics allow 1 lie 
Cl lai ^ci Lit ai IIS ol 1 1 M I ti » ]»a^s 


-T 
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tliioiiyli ami to tall into tin' 1 1 isiiil 1 yi at m 7 siinatiil iimlei neat li 
tint tlm \ei\ laiLte j)ii I t ^ isjiiMalK \\ooi|\ matli'i ami llm like, 
pass awa_\ o\ei the -iili ol tin si. \< mi (o fin kaml lonM'Vm / 
winch c;u 1 ms (Imm to a small ile\atoi (not \ isihle m the pictniei 
The latti'i' shoots the hmlei (oal on to an iippei hami fm fnithei 
.o!i\e\ance to the -^loiaye hoppiis ol the holler plant 4 'lm 
material inli oiluci'd into tlm ilisinl • yi .itm is liiitlmi cindnil, ami 
tlm icsiilliiiy 1)1 i(|mtt my loal allowed to shoot down tlm slide A into 
the ele\atoi / 'This olten called tin- ' wil eie\aloi " lilts [In \^ho!e 
of tlm line coal into tin iijipci stoi'^ and thiow's it on to tlm nppei 
swmyiny sieve /, which soils out soni'- sfdl cMstiny woody pailmles 01 
pmces ol cijal still too kn ye and I'aiis* ,s them to tall on tlm u[ipi 1 hand 



and imrQrEiTixo. 


('nn\ cv or lr;i\ to 1 lx* Ixiilci-'lioiisc. Tli<‘ sin.ill coal, however, [jass(‘S 

to the iii;ht a'4ain Ft(»m (he hopper Ix'low tlie ^ie\e /’ on an ascanidin;^ 
hand, and (hioUj^h a hopper on to the horizontal liand /, which tiiially 
dehveis It to the <-oal e(‘lla!’ ol’ (he dr\ in;r and press-house 

lletwa'eii (he t Wo wa-t-prej)ai'ation systems o(‘ this plant a tliiix] 
roii;;h el iishiii^ loll w ith swini,^in;4 sievi* is arrane(‘d, in addition to w hieh 
a rollei crusher is instalh-d For eriishiii;^ tin* hoiler fuel ohtainecl from 
the open woikin^^ This w et-pi ejiaral ion plant has to diad with alxmt 
tons of rniieh coal per day apait from hoiler coal. |)ri\in^ is 
(‘Heeli'd elect lieall h\' sin;^l(‘ motoi's ( h’or turther iidorniation see 
Section IX. helow ) Moh' (‘xaiiiph's of eomjilett* w et-pr(‘[)aration 
installations aie (o he seen in li^. I’id and in the illustrations of 
complete hii(pie((e fa( (ol K s ^l \ ell latei ill Section X. 


II. Details of Dressing by Wet Operations. 

I'Vom till' I'oi't'goiii^ it IS oh\ lolls (hat this must he dis idisl into 
siippK , ei iishiiie and sie\ ine of (he erud(‘ coals. 

I, Sl'IM'LV Oh t'la’DK (‘OAL 

The supply is etlected (list hy uiiloadiiie tlu' coin e\ or M'ssels 
delneriiiL; the elude blown coals into suppl\ liopjKUs made of stout 
slu'et iron and eithei left open, or closed just helow the top (slee liy 
means ol a ei atew’oi k, 

Tlu' former aiian^emcnt is to hi* imd with (‘specially in old and 
usuall\ small plants, wiu'ri' tln' coin e\ or waggons an* unloadi'd simply 
hv hand lift me hor this j)urpos(‘ om; of th(‘ front or side wails of 
(he wageoii body is arr.uieed as a hineiMl \al\(‘, which can he loosi'iied 
at the bottom h) (lie KMiKoal of a liar, and, h\ liftnie (he waee'on with 
(he help of (he ha nd-e rip.s ai raiiet'd in tin' middh* of tin* opposite sides, 
opens (tiitwaids and allows (In* chaige to rollout, or small mould or 
oIIk'I’ tip-waeoons au' list'd, whosi' closed bodies are providt'd with a 
'■eared arianeeim'iit h»i (ipjdng. 

Tlu' eiat(‘ is made of lound iion, lur iron plaetnl edgewi.se, or angle 
iion pkiet'd at hS to 20 cm from each other .so as to keep hack the 
laie(' pieces of coal and lignite. Such pits'es. although they can act as 
obstruction^ cannot he gtippt'd h\ ordinary crushing rolls. The pieces 
of coal on the gratt' an* broken up w ith a miui'r’s wooden hammei’ or an 
iron pick a\e, w hik' (lit' w oody matti'r n'taiiu'd is throw n aside, probably 
into a i‘ar, for occasional remo\ak 



TFiK MiMXc \\n ()i ('iiri)r iinowx coms 


Tii>ihrs hi niodcni, .uhI pai ( iciil.u 1\ |1 i.‘ lai^(‘ plants mil. kuIih^ 
of t}i(‘ iniiu' is usually cflrrird iiu-clianicalh lt\ in.'aii- 

<d a circailar tijija'r into an np. n ^uppl\ Ihippcr liy I iM , in 

whicli, liowovnr, tlio iiK'cliamVal dn\r is (Muittcd) Tin's,- tippers am 
not uiatt'i’ially (lilieri'ut Iroin thnsr U'-ed m pil (•.►al pi epai at i« »n iiisial 
latioiis, \vlii(*li are ol \,iried dt'siun and niei lianiealK npi'iated' \s 
soon as a lull wayynii is pusht-d into .u .dlowid to inn aiiloniatmalh 
into tin' tijipei' from an ineliin'd liaiL tlie meelia iin a I dinnisset in 
npi'i'ation. The wayynn is lexolmsl oneewith the tipper \\heieh\ It 
is einpt i(‘d, and tin'll pushed oi di.iwn on to t In' i el iii n t ra- k sit iiated 
at tin* hack DuriiiL; full uorkini; it is possible to push «nil tin enipt\ 
way^yrous with tin' aid of t In' ad\ aiiciui; lull oin s 

Tin' capacity of a ciicukir tippei ainouni- to ahniil fmii iosi\ niine 
w’a;^’; 4 ous pi'i' inimilc, and coiisc.pn'nt l\ 

With a wanton content of (i hi 2 I- to ‘in hi of eoak ,nnl 

,> , , 7 , is to li pel iiiiniilc 

At laryo' w ct-pi <'p.i r.il ion plants tln'ie arc alua\s se\,'ial tippers in 
simultaneous use, ono lor (‘\erw speeial we| pK'paralnni s^s|,-ni 

Instead ol ciicuko' t ij.pers, (op oi Inait I ijipei s ean also he applied 
I n W’ h ich the in i ne w i^i^ons a re push* d a ^a i list a a op a ml a n t oina t lea 1 1 \' 
tip ov('i at the front A iinaii; ol hei .lisad\ anLmes, how e\ ei , t In* empt it'd 
w ay^yons ha\ (' t o h.' pulled hai'k aj^ani on I o t he 1 1 aek s. , t hat I he dtw lees 
an' not .siiitahk' foi larye works 

(irids aie not pro\ idt'd hi'low (lit' (ipp. is foi iht' n'lentnai and 
hi'cakin^ up o! kiio,> pieces ( hushiny rolls must tin lelon' he |»io\ ideil 
so that such pieces can he worketl up 

In small- and iin'dnnn si/ed nis( a Hat n ais, a simple hainl woikeil 
cirt'ular I ippei’ Ol a In'atl t ippi'r iisualU suHi, ,-s foi empt'.iim the hoilei 
coals In order to unload hoik r coals into soniepait ttf thechaienm 
ho[)p(‘r ol the lioih'r-hoiise, it is most (*on\enient to mak'e imi; of a 
transportahlp ciicular or head t ip[>er, pi o\ idetl, uinh'i ci'iiain cireiim- 
staiiccs, with an elongated jilathtrm. so (hat fuitliei mo\eiiient t)f tho 
tippi'T is only nect'ssa ry at intciwals 

The c'lnpU in^ of tin* oxerlnad way^'^ons of a win* lope w'a\' also 
tak('S placi', aftt'i' their [lassayi* on It) the overln'ad lails, into an ojteii 
sujiply hop[)er, either hy haml as dcscnlM'd aliov'e (j) i»Ih) oi auto 
matically with tin* aid of a lever arrangement al(ache<| to tin' hod\ of 

* 1 Ihist raU'.t ainl ieoiilttd in \ d. rrhf > n 

p. 4-2. 
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l,lic l)iiiii)i( (Ilf join n(‘_\ (Ilf |f\fi holds tlif cl.i iii])iiii; lork 

ill llli' lloM/o||(,d [(Os|( loll, l)ll( mI ( Ilf Ulllo-ldlll',^ s( .It 1,011 coiit.ict wiili.i 
I'nil tilo\fs thf lf\ft, ulllfti l.llSfs the Folk so lli.lt tin W.li^f'oll is set. 
1 Tff .Mid o\ f I ( III ns 

( \>II > ( ijt,,' or I'm! Halls — Tllf loll^h co.d t 111 o\\ II 1 1 1 1 o a Si I ] )| )1 \ or 

(•li;i I i^diif liopjifi kills oi slidfs on to ( \\ o kfdlll^ lollfi s .ai rang'd a( 

till hot ( oiii, ,1 lid whii h. ill thf i;fiifi.il .1 [tpl la ii( cs sl(.\\l\ if\ol\f ,sidf 
k\ side in (hf s.inif diifftion, pick up thf foal i fi;iil.i 1 1_\ ^^i(h (linii 
pi n|f( ( ions, a nd jaish it loi w .ird to ( In- ca ii.shiii^ rolls sit ii.it fd in I'l on( 

I Ir'^f lolls aif latliff shfft iioii driiins ol .ihoiii ISO tnin kaiijtii and 
• >t)0 niiii diaiiiftfi, with stnps of shff ( - oi .ln^if-llon iiM'tfd on to 

t hiaii, Ol s( out sh.a it s pi o\ nlfil with w inii,s oi i ihs c ( <• 

mail) pi, nils tin' pi n liniin.ii \ (aushiiiii mils aif pKa'fded h_\ a 
siiiflf Iffdiii^ lolla provhh'd with wini;s, at otina woiks (wo such 
<■>!'' sitiiatid ffiiti.ill)' o\fi thf loll (aaisln I and if\ol\t' in 
"ppositf diifftion.s ,i| a nif.isiirfd distanc*' Fioni each otina’ 

^ ii'' 'lll^f is iisii.all)’ (‘(Ifftfd Iroiii tllf loll-fiaishfr !)\' iiifans ol a 
'•tiaiii w Ikm'I and .i s(,vl fh.ain 

til*' m'^v rihhfd (aiishiin^ mils oF tin* 1 la nsdorlia' laisfii- iiiid 
l‘iiii;i illifi w la k <a piaaili.n niitliodol Iffdiiii; k\' inc.ins ol an iijijaa and 
lownr r(»llta' ol iiniMpial si/f is pioxnlftl At tin' s.iiik' tiiin thf mils 
aft. as Cl iislna s, as w il I hf sftailiom thf Fnllowdiif di sfi ipt lon and tin' 
tii;s I'jt) to \ ' 1'1 


II (dn siiiNc. 

Ha' ohji'ct oF this inipoi (.nit woik h.is ,dif.id_\ hffti FiilU' (k'.ilt 
^mt h a ho\ (' ( pp ikit) d'j’j) r.iii s of i oils w it h iihs or t ff 1 1| ( hi f.ik iiif 
I li'i'fik ni loot In'd rolls) Sfi \ t' For tin' i-i iishiiif oF thf l.imf- or lin'd iiiin- 
si/fd pii'ffs foiitaiin'd in tlm rou-ah coal snj^pln'd whilf smooth p.iirs 
ol frusliiiif rolls psniooth oi tiin' lolK), f('nt iiFui;al .nnl hfaO'i mills 
arc' nsfd For pul \ I'l isnif co.irsf fi.iins 

I riti i.iMiwin \\i) 1 \ I’l.itMiau \ re Iho-vKiM; M\o|ll^lat^ 
l>< I'li^iloi'i liiilH ti'illi Hroir<‘( lolls (ti^s 120 to 122) d im 
ll'rnsdoi If r Kisan und hniaillK'rw I'rk at Tn'i’iisdorF in (’ppm- lanisit/ 
now hiiilds roll hmakf I s w'lt h Four mils afcoidini; to a s\st(aiioF its 
OW’D lor thf jirf liniinary ])ul\fnsini; oF hmw n coals and similai 
m.itfri.als ddn' construction which has pmved to hi' tin' hast in a 
st'rit's ol tfsts is dfsm'ilH'd in tin' Follow ini; p.»i;t's 

ddn' ml Is 0 , /rand c ai'c Ffcdinn .ind hifakini; mlK i f \ ol\ inp .slow 1\’ 



'III!' MiNiNc \\i) ■^ri'pLv or ('in nr khown <o\rs 


r.icli ('til'') wlmlt s. !/.■ hold ^^\ tlu« iii.itui.il -dit' 
''U|)[il\ hnjijici hy nu';ms nj die ( in iiLii (ti^ llM), jo 

illld slo\\l\ pinll till' co.d tilt' jiMiK l|»;il j)ul\ill^l 

wliicli ii'\(il\cs at a iiiurh <|iindxt i latr Tla' wla-lc ni' tli 
ti (tad with sliai j) ^t(t‘l pi ' )]('( t iniis I ti siu h a main in (hat I la- 
or oiu' mil 1 nil in tlm ^m*)\ ( s ol l he ni hi'm a^ can l>c m ni 
in which (inl\ tin' saimus sn n-s ol pm|rc( lon^ .md ict 
pm|tclti)ns tlicimcUrs aic irpic-xaitcd loi iln' ^ahc .>1 '-iiiipla 



r. 1 ,i) 

ddi(‘ fcciliiiy mid 'f and A ai* homed in iiin\ahh' hiai 
wit lm[)ii al ''pnii'4'' st > ( h.it la i y*' -1 mni; picM's i-p(nal!_\ In 

ha\ c not all cad\' hi'i IM 1 iisla d lih( suit coal 1)\ tla- i old n 

})(' ;j^rip[)cd and pU'^liMt ln\\aid d»y im.im oi adimtnaii 

!(^•allnl;^ (la- (piaiitity and i;iaiii '^i/o <>1 lla- hiokni mate 
iri;nhi1<-d ,nid in addition I la- po-sihilit> ol ha ilil.il iii-^ t !a- 
pa-ecs la-ld lip li\ ocia^ional oh-t i n<-t lorn dia- lo loo nn 
c\t I’aoidinai il \ lai l,"!- and tonydi pa-c. ^ ol wood'-n loot-^ ( an 1 
lor 1)V placnm the lolls Initla-i ap.iit In niod»‘d \o. 
ho-adth o[ the lold amonnt^ to tiOd TOO ^00 aiai 'H)u nmi. i 



lildOl'KTTE.S AND lJHI(^TJKrriN(", 


:{2S 

At an lioiiily out pul ni .‘{OO hi, ilio rolls o, h, aia] r niak(‘ <S‘2, and 
Hu' loll il 71 l■l‘\'ollll ions ])(■!• iiiinuto, at 1000 hi. 4 and (10 rcNolii- 
( ions 1 1 sped 1 \ ( |_\ 



kiia dn\('ol (li(> lapidly rotating iiiainaa ushiny roll <( is (‘ilhcicil 
Ooin tiu' loll coiintrislialt r 1)\ iinMUs ol (oothcd j^i'.irini^, while th(‘ 
leedin^ rolh'is ;ne all drisen In iia^ans of an Knai’t .s steel ehain in the 
nianiuM depieti'd in lio- | -J [ 

Th(‘ feeding of the mali'iial sup[)li(‘d is ('li\'et('d (piite unifoi’inlv 



THK \\i) sriMM.v OF (Mfi'ni: froux <(t\i,s 

l)y tln‘ Ic'dilli; ro]K N .OhI !> 1\ nf lli.- s)/r nl' the ( 0 ,il 

])y of the lota(o|-_\ \rloMl\ of ilirsr i,,Ils ns w.'ll ,1- llir ndpist 

illy appliaiKM's. tlio output ol su( h a loH cnn ho n^yulatMl hriw,', ii 
coiiipai-at i\ oI\ \\ i(]c liimts an ooluw to r(‘(jUirrnh‘iil^ 

1 li(' tol low I iiy tiyiirrs ai o yi\rn loi tlu' a\orayo lioiiil\ oiitpuNol 
the Sizos Nos I lo 1- : 1 : a ) to POO (,(10 (o soil SOO 1000 .,11,1 1000 

to loOO III r('spoc(i\J\ Accol (hiiy In (hr snlUioss I M M 1 1 1 r ss, | o 1 1 y ! I 



Fl'. I I’.' ID-i -ll l-/ll ' I'l 


llfSS. ail<i M/i' ot (ho ploJiKt the powol ItMjUilrd t,\ Nt, O ,,j .j,, 

hourly output of about !K)0 h! is F, to 1.". || T and up to ;h‘> II I’ with 
\or\ t(»uyh laiyo pm » s of inn(s , k* 

d'hc l5t‘njsdoit i(t|l-ci mli'U allords (hr iollowiny ad\aiifa<n s 
I. l^]conoin^ 111 powri (oi tin* ir|rrtioiiof liynitr aial ihr hirakiny 
ol laryi'T pirrrs ol ( oal <ai tin* yiid of thr hojtjirr 
2 Ht'ndoriliy tlir hynilr useful foi hoilei -til Illy 

d l\'tfc‘Ctl\ unifoiin pK'paratioii lor tin* loilowiiiy sirvi s, and 
so on. 

4 1 1 ly h out put s yi rat < '•! Iainl_\ iiioprintion and siiiijiir at ( riil ion 
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The 1)1 I tl-^i|()| 1 InllciUsllM (.III llMlJlllv' l»t‘ 1 J I ( I ' >( I I1C( M 1 Into tll(‘ ()1(1 
W’t t |)M |i,il ,il )n|i [)|,iiit Wllliollt (‘Olisidci ;il»l(‘ sti net III .ll .'lit rratiolis. 

l!(i/U iiilh I * I ( Iff < f KHi ■> { W'^ Tills iiiiK'li-applicd I'oll- 

cMislici, wliicli li.is l)i“cii iii.i(l(‘ (()!• a l<)ii'^ liiiic li\' tlic MascliiiK'iil.ihrik 
IIikIv.iii (Akt (ks) ;it M.ii^( 1(‘1)IM n, is iiiiicli siiii[ilfi hill iiiiicli k'ss 
siiil.iMi (liaii till' loitiKi' lor k'li^i' and IiiikI jiicis s ol coal ;ind woody 
iii.itha Willi i(‘^.itd (o .11 laiii^naiicrit c<|iii|iiiicii< , .'iiid woikiny (Ik* 
iiia( liiMc Is lasli)(»iic(l (HI lli(“ lilies of llic (wo (Mjiial si/(‘d rolls i»l (]i(‘ 
1 oil cMislici foi OK' |)i cpai .il ion IAk li roll 
IS liiiill n|) ol’ .a niimlM'r of w lied sli.apcd 
- dis(s, wliicli aic kc)cd ( los(‘ (oiTctlicr on 

(I'c loll shaft .'ind pio\idcd on (lit' ciiriiiii- 
fci ciici with .1 nniiihcr of proji'ct ions of 
(lie sli.ipc (»f soiiicwli.it (ninc.dt'd Mpiao' 
pNi.iiiiids 'Idle piojt'clioiis of the tw'o 
hdls clll^M^c Willi C.icll other, leavilli; ,1 
eel t.iin .iiiHaint of pl.iy 

'The loll .l\les (o;;i'thel- Willi a ('Olinlel'- 
sh.ilt , . 111 ' (Ml I K'd III hearings on a eoniiiion 
lioii/oni.d fr.iiin', and (he heaiine of (he 
.i\h‘ on (he ii^ld is Kaid-'ied ekistie h\ 
(he s(ressi'(| d.ashpot spiin^ / /, so (ha( 
(his roll (Mil he displ.KMMl low’aids the lelt 
when stioiii; l.ii^(' IxkIu's {wood iioii or 
s(olle) ai(‘ in(lo(lueed info tilt' loll hut 
(Mllliot he hlokell h_\ lIKMIis ot (lu' pi O- 
l)\ t Ills iiie.iiis. Ill (Mk.l^('s ol du' pi o|('e( iolis or rolls ai'(* loi’ 
p,llt pie\ent('(l If hoWe\(“l, ll.ielllKs do o(eiIl,or eeitaill 
pi ojei'l iotis ht'eoiiie \ (UW liUK li Woill, it is onI\ lleeessaiw (o eh.'liiye 
(h(' discs eoiieerneil .and not (lu' eonijihde roil The (lii\e is 

ell'eeled from .1 h(‘l( piille\ hy iiKMiis of e,‘a r- w IkmTs, which sid tin* 
left loll 111 rotation ,ind (iii\(‘ tlu' roll on (lu* iiyht with the same 
\('loiat\- h\ iiKMiis of a jiair of angular ioodu'd wleaTs made ol 




r ,r 

-f'i'-i 


i. 


ee( lolls 
h(' most 


' 1) I ..K 


I'l til. 

I liii k.iii I 
ln|Mhn„s 


e.as( steel 

Till' Ihiekan lolls eiMituMlK' ha\(‘ .i diametta' ol (iOO mm , with a 
K'Hi^th of 7S() mm , otlua- desieiis eo up to SOO mm diame(i‘r and a 
eorrt'spondinit, haiLtlh 

ii'ilh ri'nj, I ( iDiis (I ml dlln' iml I iKf Shi pnl Di.'-i's — At 
man\’ hiiniu'dt' watiks jKii'tieukidy du*se e(juippe(l hy tlu' /mt/m' 
lMsenyies/('i (M um 1 M .isehimmh.iu Aktuaii^esellschatt. then' an' to ht,‘ 
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« ( • \ 1 S 111 

Idiiinl Ml |)I,ict“ <)1 tin- 1 oil n u-^Ih I HmnioiisK di “-i i iln il [i.ui^ oi i.ill, 
with sll.ll]) llldlcct lOlls ( olisi^t n| trl) ti\,‘ point ^t.ll ^h.iprd dh«s 
mDO iimii di.imrtt'i , .11 i,nii;rd on .i s.|ii,ii, .i\|,« m sndi ,i \\,i\ ih.i! liir 
Irnth and “1' two ncH^hhoui iiii,^ di-^cs .ill n n.it c Tlir-r mlU 

w itli pi () j; cl ions art' s])t 'CM 11 \ --iiit.ili!.' |oi l.n - o pi. crs ol soli coal 

'jnnthiil /oV/s' '1 lie to. (tiled i((ll (oiisisis .(I a pan ol' lolls whoso 
haid ( .ist iion (oxois aie pioxchd nist.ad ol wnh pio|o(lioiis wnh 
llatteind eloiM.ilod 1 oiii -eoi i loi . . 1 l.^lh |ao|..tiii^ m tie diocliotiol 

lolation rin'N ai e ,n i a n'_;M I in alt''i ii.it iim imms ,in<l hh. the ,iho\(‘ 

Cl iishi IM 1 ol Is ;iio so li\od that w Iimi lot.n .Maiiist . ai h lie l.'i I h 

of one 1 oil ( lILtai^e W It h the I'OI 1 .■spoiidllli; sp,i( ( s o| t he ot le l lo *1 Is 

of t Ills desoi ipt ion ai e ' oust 1 iH I , d h\ t ho ZmI /( r Misoii^e s ^ a i i most I \ 

S( )0 nini Iohl; a nd 7 it' mill d la im I 'a w it h I . et h ‘It I m m h i h ii i o a e s 

of mi;ht and more not s(( nnich |.a lie pi <‘hmni.ii \ ciiishiimol liiiiips 
ol CO,ll as foi I Im I lit el 11 It'd Ml e pnl \ I I IsiiiM . (I p|oC( s ol ( 0,(1 ,iiid Imnile 

xxhich liaxe .ilie.id\ hi'on hiok. n h_\ .in oidinap\ lollciiislei \xilh 

pi oject lolls and nioi o osp. n 1 1 1 \ w it Im oa Is ol .i h.i i d ,i nd s| | . ,|m im t in e 
wdnch aie not well ,id,ij(hd to .m imme<lMte tinmle d ciiislnn:^ h\ 
iiK'a ns ol ,i smoot h i ol 1 m m ht i oi .i < . nl 1 1 1 iii;.i I mill 11 \ t Im applica- 

t ion of 1 he I It I mdoi I i ol I < i n de i sm h .i pa n of t oot Imd i o| Is i-.i ii 1 >c 

\ la \' Well dmpeiisMi with p,i 1 1 e n i.n l_\ 1 1 the lino pnl \ • i is|)|m is olh r|od 

III a (•( 111 I I hi'_ta I mill oil I h< ini' s ol the IN i lo|«*, mil] to ho ih s,a ilx d 

holow . 

I >111 nit; w ol k ino tho siinnpv t.ith woai out l’anl_\ inn I’oi ml) , hut 
iltho lolls woik nns.it islaot ol il) Ico.imo ol coiisid. i .i 1 ih wiai ,ind in 

spit c ol cl os, a .id )llst nielit t 1 |o W hole oo \ ( 1 III list ho I . n< w I (I 

A pioco ol' sleet lion \'ilh oponim_t> ha tlm to.lh laii Ik li\(d 
holow the I. 'noth ol t ach loll lo 'o'i,i|(o .iw.i) tlm .idle it nt ci m le d 

co.ik It Is dosoi iht d hi low ill ( taiie ( I eai with tie' smoot h loll ci iishoi s. 

and is 1 1 1 imt i .itod in fti; I i 1 
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liiu^iTixrKs AND imiDiTiriTixr,. 


n32 

■ m((i pdsili,,!, l,y ||„. Inailcil li.viTH </, :in; on holli siilcs for 

a\v;iy tin* adhcfcjil foal. 



Sldi' \ lew 

i'lti rj t. SiiKMil li i()Il-i iinIut. So.llc ] ,M0. 


Inil Ir.ss so for partu'los of hroun .'oal, arc oftm s,|na.she,l out or 

exist III (hr Iona of splints anil simply pass tlirouo|i witlmut heine 
,i;ni>pnl. It scarcely has any eircct at all ,al icyt soft anil wJt 



THK MIN’IN'C AND sriM’LY oh CIM'DI': KIlOU N ( 0 \|.s 

unctuous coals llo\vc\ cr. cont? ifui^al mills ha\f tlir a^U ania -c <it 
siinphu* dcsi^oi o\ cr tin* smooth rolls, m afMition to loss fumtssii^ \'n^ 
repairs, and laajuire considei ahly h'ss powta- 

Accord in^^ to various n^poits, the inti-oduction of iVo/.m eo.d (fia^st 
coal), obtained IVom open workini^s ni wintm into tlir |i,ir cMishia- 
rolls IS very lik(‘ly to (‘ause stoppai^as . (»n th<‘ otlua- hand. hnwcNcr, 
it is claimed as ;in advantage of the' fine ciusIiiuk (!,,,( 

ca[)ahle of workin;^^ U[) frozen coals hcli(‘r than iho (a iit i ifiii^al mills 
This discr(‘pan(‘\ is probably dm‘ to tho diirt-iaad natur.-s o| tlir coals 
and p(‘rliaps aks(» to \ariations in tht‘ si/c and i^aps of (he line lolK 
apj)li(‘d. 

(^enh'ijatful -^Tlu‘ ciait i ifii;^ml noils built on the pi iiici|tlc of 

th(' earn disint('^n-ator ha\c aluaidy Ihsui desenbed m d.-iail and illiis 
trated by two diayo'ams (tics 17 and IS) m bail 1 of this book Since 
th(i e(UitriFuyml mills usually ha\e to deal with <‘onsidci able (piaiit il ics 
in th(' wad preparation of brow n coal, ( he\ .oeoiiK used ni \eiv lari^i' 
si/avs, eorn'spoiKlini; to nioclds No li or 7 of I he tald' of I he Masidnnen- 
bauanstalt 1 1 uudioldi (amt nfueal noils (<i\ cii on p la; In ( he si/e most 
ll’e(|U(mtly US('d the e\|ei nai eoeumlerelice (,t tht‘ foUl ('(.lieeiitlie bar 
rin^^cs has a dianietei of 1 (iOO mm , an<l t he whoh- mill hasadiaiiielei of 
700 mm. ItnwoK.sat 2()0 to ihiO n \ obit ions pm minute, and w hen 
consumin^^ SO to oO 11 I* has aii output ol .'000 to TOOt) Id (tf eo.d pel 
w'oi kini; day of t<m houi s 

( 'eiitrif ii^uil mills aie eenerally well adapt(Ml foi- imabiim haid 
and soft li^oiites — althouydi th<‘y delnei m<iny pieces which aie in 
sulliciimtly crushed — but are not suitabh* foi piiU'ej isiim li;(iiilt‘ 
splinters, whi(di they seaiaady crush at all 

At the peiiatc la i(pl(-t((* f.K 0)1 \ deseiilxd ahovefp :5||)e;(eli of ihilliiei 
ceiitnfiieal mills delivers pel woikme d.iv of leii l.oiiis .d)oiil I ,‘)0 hi 
of \N Inch aljout half eoioist.s oi lame mis ol coal ;md wood chips w he li w ill 
not pass thjoiieli the final sli.ikiim save .md .ne talon 0) the Ooih i 

lioiise This not meoiiMdeial)h- wasO* ha- tia\ei-ed the whole ol |hf ue( 
prepaiatioii plant, .iii'l lejnesenis .m nnneicss.n v 'aieinnhiani e a^ well ,is ,t 
corresjioiidine diniinntion in the hri'juette la’oilm tion ‘ 

Klon^ated fibrous cloj>s ea.sll\ liecome entau;^ded iii the various hai 
drums revolvini^r in opposite diieetions, ami e i me Om’OM-espoudin;,^ 
stoppa^ms and interruptions of w'orkni^c Similar results aie eflheo-d 
by \ery w’et unctuous coals, wdiicb readily elm;; to tin* bais, etc At 
many works tin* oxpeu-ienci s with re;;ard to the woikm;; up of frost 

* Ihc deutsche JJraiuiLohlmindusti ir^ lfio7, serh<-u n , )< JO 



is \\i> i:ri i\<. 


||,|\C l)( cii llii!.i\ <)I|m 1 )|c, \vliil(‘ .it ollici cs the ci ii( I i 1 
mills li;i\c [)J()\m| (jiiilr '-.il isl'aclMiy 111 tins icspcct (src tlic icm.iiks 
on (III* lilir I oil (I lisl'cis) 

Til (‘II s('iisil)ility to l(»i(‘yii bodies siiidi as jiieces of iioii, lln'ir 

lii'_;li (‘oiisniiipt ion ol powei, lia\(‘ alreatU lieeii dealt with on |) do, 
\\lieie (lie .id\aida'_;e of oiNiiiy ail in(inia(el\ ihiximI 1 oos(‘ pi’odnel is 
also nKiitiotiid In (In* \\'e( ali essin^ plaid (lie diiiins of (lie e(n(ii- 
fiil^al mills wear aua)' soiiK'W lia( iapidl\s and niu.s! lie imu'Wi'd aftei 
I (o I \ (Ml s. 

Holl iiKi II Hriilci' Mill ( l*(‘i lore(‘ mill)' (tiy I'id) ^Tliis mill 
w as desi^iK'd and laiill in I KOI Iw' ( lie linn of K lloirniann, Mascliiiieii- 



laliiik iiiid I'dseiiyii's/ei el of l’’ins( erw ald(‘. Lowin' Laii^it/, for the 
t ii nhe Ida I a( I )ohi iliyk IJ iK'keisdorl III ord(‘i to mci east* tlnMiiitput 
ol the w e( all (‘ssiiin jilant fiom about dOOO Id to odOO Id of law coal 
[•Cl da y, col I cspondiiii^ to (Ik' insl.dlalioii of aiiotliei [iit'ss, (‘(e The 
solidion ol (he problem was a complete s^lcces^, aiiiJ the extra s[)ace 
leipiiicd w.is obtained by abolishing the co<ir'a‘ sie\e which now 
became sii[)er(lnous 

lo a certain dcyi’(‘c the Iknlorce mill is a combination of the 
1‘ACelsior and the cioss beater mills, wliicli .irc wideh apjilicil for (he 
tiiu' cl iishiiiL; of potash salts and othm' materials In tin' constnictional 
dcsiyii rcpr(‘sciitcd in liw | -Ja the coal is iiit roduced into t he dcli vei v 
shalt and disiiibuted by (■ to the two tubes l> h tiom which it inns 
' r. luanli.mlt m tlu‘ Ait r>ni'(nL-ltl,\ iaui*. i\ . Ne '•. p 7ol 
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into till' Intel iiK'diaU' ^iiikIiim (Iitiin -/ liom Idl and indit in l\\o 

a]»])io\nii.it(“I\ ('(jiial stiraiiM 

I’nh ( 1 i^inu, Is .‘tide t( d lt\ si» . 1 deal, i l.Mtt la d on ( iie ^dial i in i lu 

I'oi 111 ol Cl ( issfS, caidi coii-^i^t irw of |oui l o \ ,u in'- .icl i n^ i in ii n di.i 1 . I \ 

on (lie inatci'ial lliio\snii4 it ai;ain-l tin tooth. d cl platen ' (isid 
on t ln‘ ‘-id(‘ w a lls a nd tin ( ii < iiinfci ( in c, and ^i indi in_; t h.' coa 1 mil 1 1 it 
is vnllicieiit I \ liiK' t(» iall tliioimli tln''-i(\c - (*11 the p.iipln i\ d lln 
under '-ide ol the 1 1 niiiew ( n h 

()|ii;inall\ the sir\c wns niadt ol a ^In cl non 'aanijnic’ hut Mine 
t Ills \\ 01 c out I a pidly It has ol lal c 1 m . n const 1 in t . d d ( iia icni I 1 1 1 1 on 

ha Is It) 111 in side jihn < d d() in 111 apai ! w itli a ll.il '-ide iipjM 1 mo i ‘ 

The co;ih whctln'i haul oi e,.lt dp\ oi nn»ml m ("injTnK piil 

\eimei| h\ tin' I’eifoKt' mill Tin woikiiii; n[» «il (o;il ohi.innd lioin 
open w Ol k in^s dm in^ lii'.i \ ) 1 am otlci s no di lln nil n oiil_\ tin di 1 ppiim 
Wet coals which ha\e lam m pil watei ha a loim lime .iml the loah' 
finm themnliaiind poitioim..! ihc'-tialnm ictd d kepi awa\ ihan 

(he mill, '-nice tin' w (‘I w ood) ida , s , .c-il^ h. c. ane ( nl ,1 icT d 1 n lln n \ c 
openings .ind c,iii'-e stopjM^e'- \\oo(|_\ m.ill''! and e\(ii 'jieiii wood 
(fiotii pit pi<»ps ,md ^iipjM.it'-) h.i\t ill. mill .1- ( hpo imnalK o| n 

suliicielit d. y 1 ee ol iiinin'-s c. nm. < p L ii 1 I \ ^loppa' 4 (''o! t In* t 111 ).' di iei s 
h\ ( hips mil I In a pin 4 i; p d chi ps h. t w . . n tic -In . I iin I a 1 si 1 1 i . i s ol the 

t,d)!e d I n m do not < .( eiii I . i In ''.inn r h ^i. (‘ .i > h a iin 1 1 \ l', \ . n piec. s 

ol non such a'- nails, >( i. w . mid the liki ,n < hiok* n up h\ tlc' mill 
w it In ait d,imaL:» The pm ts 'aihp . It d to w . ai (an he i ( .idil_\ i . in'W • d 

The ( (sl st I cl sh.l I ( ( (f the mill I e \ ( .| \ ( s ni lolly . 1(1 pi^l .1 h|.' h. ,11 I ims, 
\\ it h w h it e lilt t.d I 111 Illy s I ida n .1 1 e<l ( ai t he i i ny s\ - 1 . m .i iid (i m d close 
to the fiannwoik, so (hat it m |a(.(eclcd ;iy;ims| heiidiiiy mnh i tin 
In .i\ n st s( I es^es The c( It ;imty m (»p. i .it ion .ipp. .11 ' to h. m i \’ y 1 1 .at 

A i t he < n 11 h( Ida I , a In .n 1 \ men ( loin (I no 1 • p.i 1 1 h.i \ . keen in et -s;i j y 

c\ t n alter two yc.ii - w 01 k my 

A fmtliei mhantayc isth.it coal \\hich m not too hmd m w(»od_\ 
can he d(di\ el ( d d 11 cells t(d Ind’u ha ( ( mill w it Inail pn 1 1 m 1 11,1 1 \ ciimh 
my, and that altci pnl\ciismy the c<(.il <mi h. tak. n dii.(tls to tin 
cles atoi W'lt hoiit onc(- havmy to he p.is^( d o \ . I A si,. \ f ( oust . pnait I \ 
onl\' a .sinyh' siese (to soct tlndiin- mateiial lioni tin snpphid cimh 
coal before criishinyiis re.|iiii<d loi th^ whole w.t piepmatnai pi, ml. 
and Olds one iiiishmy imiehiin' (tlm lk'iioic(* mill) m 1 .^ 11111(1 i'a' 
w OI kiny up the coal s(> matei lal ])assiny osci thc'-iese th.at ,1 \>iy 
coiisideiahh' simpliticat ion of tin svel-prepai atioii pi.mt m (Ttaiin ') 

' Ih' a.ud'" Jh'iiinl i' , l'to 7 p Jl 



i{Ui(,)ri:'iTi:s and nitK^rirn in<;. 




'Tlic output .iikI po\\»‘i < oiisuinplioii of tiic l\‘f!oi('(‘ mills an- 
approMiiial cl y ( (pial to tliosc o( the eeiili it u;;al mills ot ihr si/cs 

maicrally ;nlopt»Ml (s('e p 

Hi. siKvixt;. 

Phiiii siav('s only, with vigorous sliakin^^ oi johiii^ motion which 
kc(‘ps loose tlit‘ particl(‘S likcl_\ to adhcK' ami hindcis stoppage ot tlif 
sic\(‘ opmiin^s, art' adapted to the sKwiiii; of wet, lihroiis, (‘aithy.or 
wotidy hrow’ii coals. lte\ ol\ in;^-di iini sie\(‘s soon hecome sto])pcd up 
ami im‘Heeti\(‘. ( ons(‘ipnmtly, ll.d sawi's (!\eliisi\a‘ly are applasl in 
the wet pi eparation. 

If till' sit'vin^ of the ermh‘ coal with or without oni‘ or s(‘\(‘ral 
eniHliitit^s is only eariie(l out with tin' object of (»htaininy hriipK'ttinLt 
and hiirninit coals, sinijik* shakini; si('\<'s >> sicni-s with only (Mie 
si('\dn;4 surface, ait' (‘mplo\ (mI If, in atidition oik* oi s('\t'ial kinds of 
nuts lor sale liaw' to Ix' soi-tixl out. Ilx' oscillating^ sicncs with s('\(‘ial 
suifaet's (ind suitahh' application as has alicad\ been tleseribed a))o\ e 
(p b'il) In addition, a simple shaking "'I'wt' may be necessary foi 
furlhei' diessiiie the biitpU'ttine eo.ils aet'tti diiii;’ to i etpiirt uieiits 

SIniLiiii/ (Ost'ilhil nnj) ■ -d'he shakinit '**' oseillalini; sie\es 

usuall\' emplo\ed art' <*1 loni; rectangular sh<ip« ami aie ma'Ie <*1 wire- 
netting or, still bettt'i’. of slii't't iron st.nnpini;s 1 mm thick Wiit'iiet- 
t iiii^ cold ains .1 lai<;('r number of sie\ t' op('nini;s pia unit of aieath.in 
she('t non sie\es, but weals out much umie i.ipidly by abiasion and 
rustnie At. the toti and both lout; sides the sie\(' is eiit'lost'd by a 
framework of w idt* boaids, ])ut is h'lt opt'ii at (he lowei naiiow sith'. 
llt'ie it is suspt'iided at both eoim'is fiom a Ix'am oi endei b\ tw'o iion 
bands, llatteneil N\ire ropes, or wooih'ii planks provided with sprin^^ 
attaehim'uts lly im'aus of a lx‘It-dri\ t'li. rlydit-anyle eiankshaft 
attaelu'd to its ht'atl, (lie suwt' is mo\ I'd rapidlx ttxi and fio in the 
direction of its leiieth, w hih' t w o ht'a\ coinju'iisat ine tl \ w heels situated 
oil either side of th(‘ eiankshaft pre\ent the otherwise una\oidable 
sluH'ks ami adherence of tiu' eoal-layi'r. et<- ddie number of revolu- 
tions per minut(' amounts t(» IdO to ’iOO and o(‘easionall\ moie, tlu' 
powt'r consumed beiny I to 2 II l‘ 

l)\ means of the shakine or \ibiatoiy motion ('f the sieve inclined 
at an an^h' of about 10 oi In , tlu' coal i-hari;(‘d at tlu* top is caused to 
mo\i' in jolts and bounds over tlu' surface until it falls eithei throu^di 
the meshes or from the op<'n lowi'r I'lid of the sic\i' 

'The breadth of the surface of the sievt' (h'peiids upon the amount 



THK MI\IN<; \NI) snMM.^ ()1 ('IJMU \ tovi.s 

<)t coal to l)(‘ Worked up aiul nsuall\ aumunt.^ to krtwivn i) s .md 1 
luctivs, i^oiuM-ally I iiudiv .<|iial t-* tlio do-adtli ui icn-ili m| (in 
tiiu' cnmhinir polls (uiiploycd ) Tlio Im-di ol‘ the si, 011114 smti,, 
dl'jHMlds upon the (‘oal '^Uppllfd since ,{ Imw,! (»r slini-tel- Il;l\e|ve o 
rc.plil'cd to obtain th.* ic.piisite ( la^siti( at on with a dctlnitt' iiirsli a 
sic\c inclination and speed ol mtation a<-eoidin<4 t<i lh< ei aupo^ihMii 
and natuM' oi the coal I’lirthei it depen(ls 011 wheilai tie ih 

made up ol one si/ed nn'sh oi' ol a numhei (uj) t<t thicei (U '^et lane mI 
dlHei eill nil shes 

fn model 11 installations the ui>pei shak in^ sie\ e 1 < la i \ iie.4 tie ei ii.le 

coal ol all sizes 1 1 0111 t name pieM s dou n to lim im a 1 is iisna 1 1 \ 1 t m | 7 
nu't I cs Ion 14 \\ hill the secniid and 1 m casion.d thud si,. \ • s a o lean ‘I > 

t o 4 met 1 es loni4 ^ oh ha plant s sle a i ei sie \ es a 1 e a h " ne i with lie 
shortest peimissihh' haiLtth heiiin '1 Iiielies Maii\ III. It him In halts 
( pat t nailarl y Ihickau) at the jaesiail tiim piePa <>11 t . •! is| 1 m t e ti 1,1 1 
^^I'liinds, shaking snoes i»i uniittim haiLtih ami hie.iiilh (- <1 I .iml 1 
nietles lespectu. 1 \ ) 1 1 1 1 < a 1 - I e a 1 1 

^ onset pit ait I \ till sit \ 11 114 sin fane in im h It i n j il.i i it s w it h ,i I a e.idt h 

'd I met I e amounts tt» j. to 1 - 4 la :» ’> Oi 1 Nt| ,ii. t e ^ wink m I In oldt i 

pla lit s 1 1 Is 141 ma a 1 1 \ m m h h '-s e \ t a 1 di 1 w 1 1 as h »\\ as 'J si j 1 1 e 1 1 1 ■ ' Tin 

sie\e opiaiini4s aie "tutedK tpiathiln ta maiK tpiadi.ile Tin' i/t 

of the mesh \’ai les in -no ^ t »l t w < > -t t t n >11- I’l t tin a mini m 11 m til | (i 1 1 1 

•n 1 ^' s Id mm to a niaxniniiii td Hi - Hi mm in the iippt 1 poitiMn < ^ 

tei)diiii4 loi t\\(» thuds the haiytli ol iht' sn \ 1 {a\*'aiie mesin ae 
I d X I d , ! d < 1 t , 1 t < I 1 - up It) II ■ I n 1 1 1 111 1 w h 1 h • 1 1 1 1 1 n 1 o w I I t t t e 1 1 1 

the MO' i.s oo ^ ,s,() , ,, DO X, IM) and .d io\ e At tin \ o III I a n pn 1 1 1 

hictoiN (tl the tiluhe t'laia .it Ntii Wil/ow i.owm L.timitz ihi (10-1 
^le\n I.S hiilh lip III three s.t 1 lolls tin uppei p'alioii I \|i tiding ha 
appi oxiiiint (d \ two thirds t)| tin sn \ i sin hiee ( dOOO miii loinzi has a 
mesh <tj 14 < l(i 1, 0,1 \y|,|le the lowt 1 ihild ha .i lelinth ol aOO tti }()0 

mm lone has a mesh ol |0 x to and SO x ht) nim in oeh i |o h t.iin I In 
(diiireo.d helt'a The .sno e i.s si ampnd m ‘)l)0 nun laoad .iinl iiiakis 
1 SO strokes pta- nnmite 

C. THE REMOVAL AND COLLECTION OF THE BRIQUETTING 
COALS AND THE FIRING COALS. 

ddn' fine coals ohtaim-d duiine the wet pi < jia i at ion must hf e 
mo\ed immediately, and conv(‘\ed to the eoal s| oi (■ a ho\ *■ tin di\iiiy 
ovens ot the dr\ me and jiress-houses . the inOa nn diat e pholm t s must 
be can ied to the suhseipnail erushnie ami sn \ in;^ an any iin tn - .md 
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tlio rt'iuh' (•oars(MUi(l iiujmn' coals, \\ outly luatliT. cliips ami so 

oil lia\c (o he iraiis[K)rt<‘il to tin' cli.n ho}>|>(-is of tli<‘ hoil. i lioim, 
For these j)Ui‘poscs (*hut(''=i or shties, oh“\ atoi s, and liaiul (*oii\ e\ oi s ai <* 
employed. 

'riu' chutes ()!' slides aie strong four sidi'd fuiimd sha}ted hoppris 
of she(‘t iron, whose sidt‘s mu'^t fall as steeply as possil)le (at least I ' 
to .aO"), so that the moist maleiiai ehaii^ed in alwoe can slide oi- i oil 
down soh‘l\’ under its own w’eieht w ithoiit <'ol!eetini^r and adhei in^ to 
the walls. 

I'di:(s 120 and 12() show , amony othei thines. (he \ ai lous cliiiles in 
their relatinn to tlu' lem. under nf the wet piepai'ation pl.iiil The 
ehut(‘s for liri(|Uett nie coal open into the eoi i esp< mdini; elevatoi 
l‘d<w’atois an* almost uni\eisall_\ apj)lie<l hu liitiny 
U[) (he* 1)1 i(jUettini^^ coal. ddiey aie called wet ele- 
N'ators ’ to (list inoiiisli (hem fiom those which ha\e to 
(h‘al w ith the dried eoaK latei* on (dry elexatois) 

A wet elevatoi is show n in each ol tii!;s Iptaml 12(1 
in the usual \t'iti<al position inside its masom\ tower 
d'lu* const riK't mn of these ele\a(ols dlth'ls liom the 
c'lesatois loi pit eoa Is desci I h)‘<l and illustrated on ]»j) 
of to .■).■) in that tic* ^■ad niils l.u the chain links .an* j,,,. \ 
omitted hicaine of the \eilie.*l p<isilion :ind dinetion ot i*,'/!']! 
up and down motion hiiiilar, (he ( h.ini is madi* up 
of iiimh smaller links, fi e(|Uent I) it n an Fsait's eha in, eomposi d oi 
cast-stei'l lini;^n*d links w'hich can ieadil\ he a(taehe<l to om* ,i not h< i , 
so th.it the chain can hi m.ide mon* elasti<* and allow (he elevatoi (o he 
di i\'en a( a higher speed 

in lit^e 127 a portion of an F\art hitiyed link elciin as made aecoi ilin^^ 
to (he (lesion of (1 V Liedei, oi \Vui/,ui, Saxony, a specialist m 
ti’ansport installations is illiisl i at ed. Such chains a i e now otten used 
(ksnalU ('Vei \ fouith link is pros ided with side w’in; 4 .s, (o which 
a laicket can he ti\('d d'he chain sections or the leimth oi (he in 
dividual links usually aimaints to hetweeii 1 Id and IhO mm , aecordina 
special circumstance^^. 

l)ouhIe-link chains an' often aj)pli(‘d for larm* elevators wilh loomy 
i)uckets. 

Instead of hin^a*ddink ( hains, (udinary chains, either siiii^de oi po - 
ferahly in pairs, (*an he apjilied. (ienerall\ , however, their ceitaini)' 
in op(‘i-ation is much less, and they eloii;;ate .soom i and to greater 
extent than the hinmal-link chains. 




i;i;i(ii r;iTi'S and kiik^h f/itim; 


H K) 


Ahovr :iii(l lidow llii- rliaiiis ol iv'jM* iiiii i’duikI a coriT- 

Sj)()[Mll||^H\ (h cliaill wliccl TllC llj»j)'T \S ItCfl nr tile 1 W (Ml])p('l 

wlicris (foi a (loiiMc cliaiii^ aic iiiniiiiicd on a slial't caia i(‘(l on sti oii^r 
l)raiiis and willi a (oo(li(‘<l wIkm-I, wliicli ivcci \ rs its dri\'(‘ l)y 

iiKMiis nl a ^( .n- u licnl and a 1 h‘ 11 pulh'V IVoin a ti ansniis.sion slial't 
oi a, njicci.d chrlMc nio(oi- ddic lowci ciiaiii wIkm'Is wiili tin' sliart 
aic made adjust. d)lr l)y nicans of a spiini; adjust nn'iit, wliicli is 

n^n;dl\’ S(‘( inlo opcr.it ion hy incaiis ol .i liaiid wlicfl and a scitw 
sjiindlc Tilt' ohjrct IS (o k(‘(‘j) t In' i^iadu.dly s( rt'tcliiiii; cliaill alw.tys 
t Mil 


Tilt' 

lollowiim .lie (In' pi Him |).d dimensions of a \'i'itical 

('lt'\ ator 

with a c 

;ip.n'it\ of .sot) hi binjUt'ttiim co.d p 

el Imiii — 


Out sidi' 

di.Min'tcr o! tin' cli.iin w heels 


iiiiii 


uppm pull"\ sh.ift 


Mb „ 


loW'el 


!>0 

N u III bt'i 

ol 1 1 '\ obit lolls of t In' iijipi'i pullt'V j 

K'r niiniitc 

20 , 

1 )istanc( 

' b(‘( w et'ii (In' (wo chains 1 1 oni I'l'iit rt 

' to ('('lit O' 

I'Ob 


two buck'<'(,.s 


m , 


tin* low t'l' and uppm cli.iin 

wlici'l sh.ifts 

21 111 


ric.ir dlsjaiirc 1)I'( ween lllr ll.M |o\\ Walls of (hr III 1C k lo’ACl 7“)0 III III 
Tllicklirss of tilt' 11.11 low walls of ilh' 1)1 ick lowt'l' LdiO 


Sill. ill \('iln‘.il t'ltvaloi^ fot ( liips .Mid (lir liki', whose heiydil 
seldom ('\c(tds .S to 10 nii'ties onl\ ictjUih' ,is .i riili a w i onL;ht-iron 
huildiny 

Inc lin t'tl eles.llois ni.iy heeolin' lieccssaix llinlel s[ leei.'l 1 ('olldlt ions 
ol situalioii Their const 1 net mil is \er\ simil.ir (olh.at illustralt'd in 
liy l-(l'.dh Tin* cl('\ at Ol is Imiist'd i iisitlt' a w i oii^lit 1 1 on st i net ui e 
.ind su|)|)oi(ed on mehin'd i , ills. , Mid coiisunn's considei-ahl \ niou' en('ro\' 
than .1 \eitical I'h'Nator ht'C.nise ol tin' liictional U'sistanct' set iij) 

Ihiinl ( \ > m'l ijoi''' { I i‘ii I Jhiiiil''. /I'll t o// ce i/o/’.s) lion hand 
coiMt'yois, such :is h.i\(' bi't'ii desciibt'd aho\c on pp and To for pit 
('o;ds and co.il pitch inixtiirt's an* piacticali\ ne\crnn't with in lii^oiiti'- 
hiit|m'l(i' f.ictoiit's Kt*i (In* iisuall\ much softt'r blown coals, band.s of 
wt'bbiny m.ilt'rial aic prt'b'iaa'd At both mids of tln'lr path of tra\cl 
lln'\ run o\('i larm' iron rollt'rs and art* cai ri('d ovt'r intcriiicdiait' uppt'r 
and low t'r st'i it's of small c.irr\ini; rollers, yr,.n(‘rall\ :m ran(;t'd at ctjual 
dislaiK't's from t'.ich other I’dy" 1 ‘2S shows, anioiiy otlu'r thiiiycs, such 
a band coin e} or with tin* rollers (/ and /). 

I'p to till' present Halala lu'lts ha\e pro\e<l to be tin* bt*st for moist 
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:UI 

hrown <‘o:ils TIk'V art' prt'|)aii“(l fiom a ‘>(riin^ matri lal cun m d 

with I)alata, and .irt' t'\( iMoidmai il\ -'lioni; l-’ui di \ hot inatiMi.il 
such as is ohtaiiu'd in th<‘ (Iiuul; 'tpciatmiis howcNcr. th<‘\ aic iiet 
at all suit<ihl(\ since thc\ lapidlx hccoiiK' l)i it 1 1<' an<l a i c s< *< mi pii( (Cit 
nf action. 

Idle W’ii It h ol the belt, 1 OI’ cnu\ ( \ nii; lai m* < pia iil it oi ii | ina 1 1 nij; 

cotil amounts to 7(H) c a- SOO mm , lull he sma 11 tpianl it n-^ siidi as 1 h tiler 
coals or chips. hdO to hOO mm is suliicieiit 

The leiiLtth of tlu‘ hell \aiies laiL:el\, aceoidiim to ilie si/,‘ and 
(lis[)osit ion of tle^ |)lant , .iccoi diim t<i t he p< 'sii k ai ol tlmwel opeiatinn 
sho[» with regard to the (Iiniiil; and pn-^s hmisr mu thi‘ one hand and 
the hoilei -house on the othci. If the ihiee slio^s fomi a Imm cdii 
t i nitons lint', with t h*' w »•( -prepaiat e tn letiisc m l he < eiii i e a ( miN e \ in;^^ 
length of about- 70 t o ')() mrt i I's with abdiil dttiible (he length <4 belt 
exists in a \ el \ lario' plant with t w el\ <‘ pi i”'ses and ( lii eni i l■s]M)ndln^ 
nuiiibm’ of s( cam bi ulei s 

()ne of tie' two main mlhis is pneideil \\illia -^piii wheel to be 
Used as a diiviiiLt loll. while the nthei is pi()\ide(l with an ad)iistment 
so that It can b(‘ ibsphiced in a hoii/tiiibd (liieetion 'I'le' ail [list mmit 
can, lor example consist of a hoii/onlal bai lastriiid (o the riid ol the 
loll with a piece of ail' lopr led o\ci a lollei and loadi d w ith a hea\_\ 

w (U^dit. 

dill' small call\ln^ lolhns aie placed in non bcainms pioNehd 
wit h d list -pi ool liibncat iim' ai I aimeiie ids at dist am es up ( o 1*2 metier 
it a taut belt IS used, d'he belt con\ e\ oi s can be h'd 111 hoi i/oiit a I ir 
sbi^htl y I isiii:; or falbn;^^ (iij) to about ’20 oi 27) i diioet eais w d h moist 
biow'ii coals or jueces of Imiiite wiihoid the mateiial slidiim ol) 
hbiither, tle'V ])ermit of a faiiK Idmh mloeity (1 imtie per see and 
abo\e). and an- then-fore capabh- of a hi'_;h output il the\ an- \ei\- 
w id(‘. In Older to utilise tie- width ol tie- belt as uim-h as possible 
and at. tie- stime tine- to pn-xent eontinuoiis waste (he mati iial is 
d(‘li\'ered in such ;i x\ay (hat it foi nis a continuous Ihd le ap newiii;^ 
lorward with the belt Tie- heap n hmle-si ni lie- eentie and ineiined 
towai ds lie- tw o edyri.s, w Inch it does not ipidi n aeh I' or t his pin pose 
then- Is reipiired at each point of deli\ei\, just above (he belt and at a 
ci-rtain distance from each edi^c. a Iohl; nariow \x ell-planed plank oi a 
con esjxuidinyr piece of sheet non fixed at the upjier edyr,. and nh^odl\’ 
attacle-d to a bar [in-fe-raldy in siicli a way that the boards at tle- 
edi^i-s conver^n- in (he flin-ction of motion of tie belt 'I'le- niatenal 
tlirown on to tie- belt from the sjiout of an <-levatoi oi fioiii a trave||in;^r 



.‘M2 imiQUKrrKS and imiQUEitiNO. 

Ix'li is liiiiitod ill hoilj sides and In-ld to^ndlier hy ilie bnards or pieces 
oP sliecl iron, so that ii remains coniphdt'ly <>n tin* Ix'li dui-in^^ the 
travel in s])ile oP the nainr;d incJimUion towaiwls th(‘ edm‘s diirin^^ 
motion, llavin;^^ attained its ohj(‘ct, tin* mateiial is thrown off tlie 
belt in ihe, direction of its motion or takmi ottattlu; side Ijy means 
of a scrapiny^ arran^^nsnent. 

y\t th(‘ end of the Ien;(th of lh(,‘ hand the |•('mova] of tin* matei-ial 
is (‘deeled h\ the fall jiiid i(*tnrn of the hand over the t(‘nsion roll. 
Th(' m.'ih rial falls eitlan* on to the floor of tin' coal stor(‘, into th(‘ 
stoi-a;^n' bins of i-he hoilm'-honse, or on to a second or third hand 
conx eyor, which is iismdly ai ranged at an anj^h' lu'low tlu' first so that 
till' ma(«'i‘ial can hi* cana'ed fiirthi'r in a ditren'nf dii'ection, as in the 
('xanipK* i^dven ])re\ iously (fii^e I Id) A sciapm' is nec-essary in ('\'('ry 
cas(* ulii'ii tin* coal is reipiiied to he takt'ii fiom tin* hand heloic* arrival 
at th<* end, so as to distrihute it ovi'i' the wliok* length of the coal store* 
and to slide* it dii’i'ct t.o tin* dtyini^ ovi'iis ptu'ed helow, thtouydi 
openinL;s in the llooi\ as ri'^idaily as possilile Tin* same l•(‘mal■ks 
apj)ly t-o tie* \aiioiis slora;;e liins loi* hoii(*r (‘oah Tie* oi dinary 
sci’ap(‘is ari' for the most paid similar to those iis(*d for pit coal and 
hard [iitcli on iron hand conve\ois (see p til) e/ sny ,and fii^^s 21,24*, and 
2o), namely, loiii:; pi(s*(*s of wood or mi'tal plate's, whie*h are* arrani»e*d 
apjii oximatnly veitical anel at an an»;le* across the* he'lt at e'ach [loint 
of re*mo\al. They ai’c attache*el tee small bars or I’ails ,so as to he* ad- 
justalile* anil re*iiiovahle', anel e'acli foinis a dam ai^ainst tJa* one*omin^^ 
fri'sh e*oal 

This first. he\*i[)s U[), hut in cons(*(jUe'nce‘ of the* ineline'il position of 
the* se*rape'r it is ;^radually pushe'el to the* side* by the* e*ontinueel motion 
of the* hanel anel jmshe'il alone the* plank or she‘e*t iron until it finally 
falls over the e*eiee of tlie hand If the .scrape*r stands e’lose* to the belt 
all the coal is scrajied otl’; if it is place*d a, certain elistance* from the 
belt only the uppe'r layer of tlu* coal is taken awa}, while the lower 
layer remains anel is carrie*d away unde*rneath the* scrajier. The* coal 
e*an also he re*moved in the complete layer, hut only from a certaii^ 
jieirtion of the wielth of the* belt, and the remainini,^ mate*rial is allowed 
to travel further. In order to deth'ct the coal to the* either side* of the 
he'lt it is oidy necessary to reverse the .scraper accorelini^ly. 

In place of this simple* arran^'ement. practice has recently turned to 
the use of double scrapers over wide* belts. They consist of two short 
e(pial h'li^ths of board or sheet iron standini^ inclined in opposite 
directions in the middle of tlu* hand, and formin^^ to^mther a wed^m- 
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.sha[H‘tl (bun which divider thf oiicoiiuiii; coal ;uul call^cs il to lall in 
c(|ual (juantitlcs at ihi' left and rii;ht An anann.Miu nt of (lii^ d. 
sc.ript ion, whicli lias heen constructed hy the /cit/a'i* iMstnii^n's/.rii'i toi 
No III. l)ri(iiu'it(‘ factory of the ('laia mine at \en-\\ el/ow, LoW(M’ 
Lausit^, is \ory aniiahle for tlu‘ d'he two scrapt'is are sliovt'ls 

j)ro\ided wdth handh's at tin* top. and at the h.aek witli two paii’s ot 
anyde-irons standing \ ert ieall)', each nl which lea\t's Iri'e a ’J' shaped 
intm-iiu'diatt' spaei' as a i^nnh' lor the introduction frcun ahoxr in a 
horizontal pnsilion of screw l)olts with head plates which can he 
displaced Muticall) 

'riie other (Midsol'lhe holts pass throiij^di ( oi i t'^pondiiiy^ holt's in a 
sha)’p-t‘< l^ed h(»ii/ontal llat lad hmt i‘oui^hl\ to a ii^ht anyle and 
arranged o\ei iht' initldh' of tin' hflt .and .art* scit'W('d up ti;;ht hy 
nil 'a ns of wi im nuts In i his w a\ the ^'Ci a pin^ sho \ els ai e a Iso histeiu'd 
to the llat lail one to the iiL;ht and tin olliei (ti the lell It ^ ''O that. 
thi'V comi' toi;illiei in a \\etlL;e sh.ape o\et the middle of I he ht'lt and 
can he fixed elosi' (o the hi-H oi inoie oi If-.s leinoM'd fioin it ma-ordin;^ 
lo I ('(jiiireinenis Tie' llat lail m lasttanal at the two heiil ends to 
\('rti(‘al stands iiiadi ol aiielf non 

With a^ hieadtli of hell ol TDD mm the leiiefli of each scraper 
sho\ el is oDO mm .aid the height *o(l mm 

The hand (am\e\oi with its i.. It is and seiapin;^^ apphama's must 
he as accessihle as p.tsMhle littiii hoth sales of its whole li'iielli, and 
paitieiilarly in the leyion of tin coaKtoit* A suit.ihle a i raiiet'ineiil 
for t Ins purpose is an iron hi idee on e.ich side ol t he belt. I his consists 
t.f llat rails connected with (McIi other at e.pial distances of ahout 
If to 2 can. and laid on lielit eioss-heams parallel to tin* hand 
conveyor Tin- free* outside edm^ of the foothridyu' is prote(t(‘d hy 
means of a simple lailine 

Tin* eryt// s/to'e ser\('sfoi the accumulation of the hinpiettin;; coal 
tran.sIVried from tin* wet opeialions, and usually forms, sirna* tin* 
s(*veral dryine applianees aie almost in e\eiy case ariaiiL^ed in one 
story helo\\ , a more or less leni.(thy hrick room, which is oi such 
dinnmsions that it can supjil} sullicKUit, stoi’i's ol coal ifa twenty loin 
hours’ w'orknii^ A suitahh* floor consists ol a flat U[)p<’i aicli, whnh 
is supported on iron ^irdiu’.s and levelled on tin* to]> wnth c(‘ment 

(ll^r. 128 ). 

At points in the door where the coal should roll to a dryin^^ 
apparatus as automatically as possihh* holes of the m*ce.s.saiy width, 
usually circular, cylindrical, or lunnel-shajx'd in si'ction, are cut out and 
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(d.iy vliil I ). ( litTt' l)r :it Irasf (w i('(‘ as tiuiciM-oal coiiN ('\ (mI to til*' 

coal stoo' as is rciiioxtd lioni it diiiinyMliis linu' ( 'oiisr(|iicii( l\ , t lie 
iiidi\idiMl heaps ^n'adiiallx ycow toai'thn ( )c(Ms]oiial!\ a woi Lilian 
with a ,sh()\cl assists in spriMilini; tin* <‘oaI o\cr the pait^ ol tin' Ihua 
on to which it is not shot dii net l\ , e^pt eiall\ w hen t In' coin's slirteh 
almost to the t'onveyoi' hand 

In the .it’teinoon and iii^ht shilts wliK'h i’ollow tin' eellai is 
emptied aitain L’unnel-sha jit'd depiession.s ao' hu lin'd in the In'aps 
o\er the ojK'iiinys ni the floor 11 lel't aloiu' these depo'ssniiis iapidl\’ 
inen'ase in depth and width iintil a ma\imum is (thtann d, (L'tcimined 
hy tlie si/e oi' the opriiniL;, t he Inn i/ont.l 1 oi inelmed jiositioii of the 
floor, the hel^hl of the heaj). .md t In' iin»is| lire and i;raniilal ion of the 
mass dheii no mon coal slnh's and rolls down the slujins of tin' 
funnel 1 el na 111 nnehan^i'd and t in' di \ 11114 apphain'es w oiild 1 nn eiiipt \' 
wi'K' it not foi thftinn'l\ assistane*' fi om tin' soin ee of sii|)|)| («i( hd- 

h\ a workman 01 h_\ some me<dianie.il iin'ans 'This will he fnifln'i 
diseimscd in the iollow my st'ctioii 

d'ln' antoiiiatie shdiny with siihsripirnl asMsianee, is mad<' \ei\ 
iiuieli ('asicr if the eoa I st ol r is j)i o\ nh'd w’lt h st ccpl \ ineliin'd smooth 
hi lek wal Is aloiiy t In' I w o loiiy snk s and w Inch has a h rad \ he('n ea 1 1 led 
oiiL in hti(|in'ttr I'ai 1 01 irs hnill hy tin- Masehnn'iifa hrik laiekaii k'ly 
I ’2'S shows this aiianyrment in sr( t nni 'I'lir anylr of inelination of 

th(' walls must amount to at h'ast fa ( )1 eoiiisr this eaiisi s a eon 

snh'iahk' portion of thr ax'ailahh' stoiay<' sjiaei' on both sides to he 
lost, and ;i' ,i rcMilt tdir storr must In ol eoi'K'sjiondinyly laiyer dinn'ii 
snnis to aeei iiiiiiod.itt' the iircrssary (plant it n s ol s|(nes, ami tin' eon- 
\evoi hand must hi' pla('('d as hiyh as possible 

d'ln' coal stoi'i's 1 ('(pin (' to he ampi \ ilhnnnial(d wt'll \('ntilated h\' 
means ot 'ipi'ii w indow s, esjM'Cially on warm and di \ da\s, sothat tin' 
copious (pianlit H's of w ati'i \ apour yiN eii oil 1 1 (im t In' moist small coal 
can hr rapn]l\' can n'd into tin* ojirii In this way a not meonsnh'i ahh' 
prl'limln.lr^’ dr \ iny is obtained w it hout cost undri la \ oui able eondil 10ns, 
and a eorrespondiiiy eeonom\ in tin' siihsi (piriit aitifieial diyiny i>\’ 
means of sti'ani is etleeted 

Sfovdije of Jinihr — Inn tin* aeeumulation ol the iireessai v 

stores of hoil(*r or tii'e coals, tin* most suitalih' arranyem(*nt is a hM(*k 
room ahovi* the ln)p])(;r room, sti(*tchiny alonymind of tin* same l<‘nyth 
as tin* hoih'rdiousi* Its section is either sipiaia* with a horizontal tlo^i 
and diseharyn* ojirninys at tin; sides, or tiianyular, poeki*! -shaped, with 
tlie rear wall falling lapidly towards the st(;ppe(| yiate. (a. liki; the 
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1)ri(|n(!ttinir f'o.nl ston; in fli(. 128, it li;is two walls fallini^ steeply 
towards (‘acli other wilh (Ik' discharge shoots, ete , arranged b<‘low. 
In an\ ease. ;i eonipletely automatic .^lidin^' or roliin;^^ of tlie coals 
.towards th(' yoales must lj(i {)io\idiMl for. Kuj-tlier information on this 
point' is ; 4 i\( i! in St'clion iX hylow. A bn^adth of d to about d’T 
mei res and a Indeht of double the ])r(‘adtb is, in most cas(\s, suHicient 
to providi' a(hs|iia(e stores for twenty-four hours durin^^ the day shift, 
(diaii^in^ is ^rntually ell(a‘ted, as in the bri(piett in^^ coal stores, by 
scia])in^^ or disehai'^e of boihu' coals and chips brou^’ht from the wet 
or dryiim opiaai ions by means of an (de\ absl band conveyor (s(‘(‘ p. 824), 
ami .also by the tippine of \\ai^m)ns containing iiu[)ui‘e coal o])tain(‘d 
Irom th(' minr by mrans of tlu' t r,i\ ellinj^^ rotary or loj) tipper (.sea' 
p. 82.)), t.ip]K'r h'.ack with the ti[)p(‘r can be arran^isl b(‘low or 

clos(' lo tlu‘ b.md (‘oii\(‘\oi In tlu* lirst c.ase a xrvy lii^^li buildinyu and 
ill the si'cond a \ rr) wmh' stoi'aye spaci', is necessary. 

In Si'et ion \ ol I his [lart a iitimbm- of blow n coal bimpiei tine [)lants 
all' illiisl rated and deseribi'd. Amone ot her thinys t hi'y show a vari('ty 
ol const ructions ol wet opi'ration a})pliances and stoiaiee rooms foi’ 
bi'Kpieltjne and hoih'r coals. 




SKCTioN IV 

DRYING THE BRIQUETTING COALS. DRYING 
OPERATIONS. 


A. GENERAL, 


'rilK (‘(L'll IVnni tli(‘ ,s(«>ir lias |)i a(‘( (1 h- same inoi.sl in (> 

(‘ontvni as (lie ciiiilc iiiiik' iiioisj coal unless a, cci’laiii aiiioiiiil ni 
pi'i'liiniiiai y 'li'\ nnj. Ii‘is l)c('n cfl'ccird l)\ an adiMjiiat** \ ( ni d.al ion of 
ili(‘ ,st(»i(‘ in di\, w.iini w.'ailni This can al\\a\s anioiini (oa few 
j»cr (‘cnls, cspcci.i 1 1 \ (luting llic aihanoon and nii_dit shill, when (he 
deli\('i'y of fr('sh (Mai h;M eease<| .ind onl\ (In* slock is woike*] uj) 
("oni|)li-( (‘ infill Ilia ( ion a> (o (he walei eoiiienl of (he enide coal is 
^i\in on |i|) 270 272 and ji 277. (he iiecessiiy lor and dceiec of 
diTiiii2 >'3 ^mIIi on |) 271), and (he residual watm' conteni, of a, 

iminlK‘r of hi’ow n -eoa 1 In ii|n('( (es of v'arions ori;(in can he semi fioin 
(he aiialyiical resnlls on p 207 ( 'onsi'ijneni ly, very considerahle 

(pianlities of waler liavs' as a rule, (o he leinoved from (he we(, 
lirowii coals h\ ( IkmIi \ in ;4 operations. The lollowiiii^^ ealenlation and 
tabula, ti d suimnaiy will L;ive snlliee-nt inlorninl nni on this poinl 

( jU ! (‘ II h I f I o If of th( Wiifi r to tn lU'iinHi'd (nj Ifrijlioj ' (see (i^ 120 ). 
[.et 

the total amount of \\a(er ( m kyM eothaiiieil in I ky of (he 
crude c()al (moist hriijuetlmy (*oal) 

7’ - tilt' rc'.sidnal wa((‘r eon(,aine(l in I ky. <>( dried hriipiel ( iny^ 
coal 

//’--the amount of water to he evajioratcd per ky. of hriijuettes. 

W— ,, per donhle |(>ad of 

hri({ucttes. 


^ ParLlv freia Fon.", “J)er Darujifvc ni l’>nK<-t(f.i})nkfi]j” I’nooiloklr^ 

1907, Nu 42 
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I’.ltl^rKTTES AM) BRI(,)IJKTTI\(;. 


Tlicn 

and 

or 

ami 


— / -I lie aiiioijiit (111 ki; ) oF dry (‘oaly siihstama; in I of crude 

coal 

— /■ t la- amount (in k^^jof dry coaly sukstance contained in 1 

ot 1)1 i(|U(‘l tin;( coal, 


I I f(\ 



111 order lo aseia'lain eorK'clly lie' \aliii‘ of W' corresponding^ to (lie 
j)i act 1 ( a I eondil ioiis.d mnsi (iisl 1 k‘ laken into aeeonnt lliat in rcsalilv 

\llli)l|lit nf uaU'I 



iMt.avMitn \ii!i\.1ii)1h 1 (i.il ( 'i ml f n pi (hIik i 

Mi.il Hill ( ioiit(iil snlnliii((‘ 11. )l I kp' III hpu llinp' 

u it. I 0(.!ll 

( lllltl III 

I'C' I ,1111111, it ic 1 1 'jtl rsciil ,il loll ot tin Irliitloii lii'|\\»‘<ii ciuiif liloWli (‘o;il and 

I 'I Kjiii't 1 1 1)0 coal \\ !i !i It ipud to the waici content oi the ,iiii()iint of w.iici to he ienio\ eil 
h^ c\ ,i|Hii.it ion 

l(),ld() ki^ , eori’espondini;* to the j)r(‘\iously di'serilx'd 1 ’5 jier cent 
o\ (M’w ('1 o lit , iiiste.ad ol 10,000 ki; of briipiettt'S are loaded for a 
double load 

bind her, a cm tain c'xei'ss bas to b(‘ allowed for loss of dr\’ coal as 
dust and otbei losses, tins loss is ('slimatiMl jis 3.10 ku per doubb' load, 
wbieb IS a oood aM'ra^i' in praidiee 

In reality, tbendore, 10.000 I. 10 d-doO— 10,. dOO k^. of dr\' ('o.al 
must be pi’epared lor eaeb donlib' load ol briquettes, and the ((uantity 
of w.ater to be toaporatiMl in this way is 

W 10,r>00 10,.a00 ^ - 1 I (2) 

by means of formula' (1) and (2) the followii;^^ nesults are obtained 
for the \:irious eruih' coals with moisture contents betw'een 40 and GO 



i)iniN<; THK iiisKjrKTi'iNi; ('om.s 


:? 1.!^ 

jx'T cont (,/' ^0 40 to ()■<)() V ;unl .i iniiroi in iiinist iin‘ ( MUh iu 

of tlic (‘(tal of IT) jH‘r ct-iit (/• -0 lo k^.) 




Aiii" 111, 

■1 W U. I U. hr . 

\ iti'il 
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The last cohiiiiii nf 1 111- f I l)l( |Mi I iciibi 1\ sliow s I lial I lie anK iiml ol 
water to lie e\ a[n || at mI ^1 u\\ S W it li ineMMMIIi; |Hn|M>ltlol) asllietn|;i| 
NV.lter (‘out ell I of tll<‘ '*! Ilde en.ll IIK leases Tills lieeotiies I Host t". iilciit 
will'll til" Upper ti^oires ol each (oliiiiiii ale coiiipaiMi with lie- liottom 
entru'S 'The (litlei eiice 111 the amount ol watei to Ik' (■\ ajioi at ed fioin 
coals with <‘1 total content of 10 and 1-1 jx-r cent ainounts lo 'J-VJ ^ 
Asllilc the dlllelcnee Ix'lWeeli o!) and ho pel cent ainoiliil i to "> \ [ ke . 
an increase thei efoie of alii'osi hot I k-^ It llie limn i s ol the laM eoluinn 
Ijilt OIK.' 1 k' plotti d vi'itically at. e-pial distances fi oni each of her on a 
horizontal hasi' line and the puinl.s ol the \erticals ( oiiiiei ( ed toyet hei , 
a ^o'adually risiiiL,^ ciirvi' of the foim of a parabola is ohtaiimd. 

The su[)plv^ of heat iK'citssary to e\a[)orale the \\,it< i in addition to 
th(^' still fuithci' (piantitii'S of heat to he proxah il (for Imatiiip; the coal 
and suiTouiuliny^ air and halancin;^ the loss of the h( at h\ ladiation in 
the drying appliaiaa's, etc ), will he Imthei’ di'^cussed ami calculated at 
the conclusion of thi* di'scription of tliii sti'ani dryit>tt appaiatim 

Since the earth}' hrow n coals of most seams eontain o\ i r 50 ] lei i ent , 
and many ovi'r 55 pm* cent even, of wat (;r, t lu* product iim ol cons idei able 
(piantities of heat has usually to he dealt with in the di \iim operations 
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hltK^I'KT'l'KS \\I) nniQlJKTTIN^;. ' ■ ^ 

and, in vi(‘\v of tin* coinpiirativcly low s(dlin^f value of tlie ])rown- 
coal l)ri(ni(‘tle,s, it is l,o lx* desir(M| iluiL lliis hraneli of tlu' work shall 
be ecofK^niieal, safe, and shall not damage the <[uality of the material. 
Above all ilu' nee(‘ssary (juantity of heat must be obtained cheaj)ly, 
and all unn(;eessaiy losses of heat must be, prevcmtec] as far as j)ossibh'. 

Liinilsdiid DifJicaU d's of /b’/// ////.—The moist briijuettiiy^ e(jal is 
to h(‘ dri(Ml as uniformly as possible, and only to that content of residual 
moisluivi which has Ix^en deba-mined for the particular kind of coal by 
numei'ous (‘.\p('riments (see p. 2(S2)or in tin* adiial briquettintr opera- 
tions theiiis.'lves, and which permits of the production of ^n)od doiiK'stic 
or industrial bri(|Uetles' ol tin* (h'siix'd ]>ro])erti(‘s (comparf', Seel ion || 
p. 2S() >'l .svvy.). (!(‘i-tain diiriculties, how(‘,vei*, hava* to be ovaa-coiiK' in the 
attainnn'nt of lhes(' requirennaits 

'riie lima’ /Trains, and parti(adarl y tin’ i»articl(>s of coal dust , naturally 
dry much more I’ajiidly than the coarse <;rains, in which the (‘Volution 
ol water lirst lak(‘s pla(‘(* on the surfact* and only procis'ds /gradually 
in th(‘ interior. Thereloi’i? e\(ay partl(;Ie of slack oi’ dust, unh'ss 
withdrawn Irom the \(‘ry hot re/^ions at tlx* prop(‘r tiim* or 
surround('d by an atmosphei’i^ saturat(‘d with sti'am, becomes su])ei'- 
dried, in which stat(‘ (as alread}' (h'alt w ilh on p. 27!l) it (h'composes 
s[)onl a iK'oiisly witJi I lu', (‘Volution ol /rases and h(‘conu‘s V(‘ry liabh‘ to 
iiTnil(‘ and ('\[)lode. ()\ (udi \ in<^, with ils aeconqiany in/;' danma's, can 

also oc(aii‘ with coatse </rains and chai’coal chips, \\hi(‘h in s()im‘ wa\’ 
b(‘Com(‘ entangled in the di'yin/; ap[)aiatus. If such sloppai/es do tak(‘ 
])lac(', th(‘n tlu' risk of lii’(‘ lH'coni(‘s \(‘iy / 4 i(‘a(. 

1 h(‘ attainment ol a unit(.)rm and projjer ([(‘oria* ol di’yin/^ is aJso 
r(aider(‘d dillicult by tin* una\'oidabl(‘ variations in llu' ^\at(‘l■ content 
ol the bri( jiK'l I in//’ C(m) supplied, (kials obtaiiK'd lioiii op(‘n workin/'S 
which ha\'(‘ lK‘(‘n (‘vposi'd to the (dianoa* of seasons and ^\(‘ath(‘r usually 
show fai’ //r(‘at(‘r Nai’iations of this charact(‘i’ than pit coals (s(‘e 
[). oOS). lnd(‘])end(ait of the ori^rjn of the coal are tlxwe variations in 
th(' conti'iit ol wat('r w Inch are brou/zht about by the coal bein// brou//ht 
quite fn'sh from the W(‘t opt'rations on om^ occasion, and aft(‘r a ' 
lon</er or shorti’r stoi’a//e and ex[)osur(‘ in the coal-store on another 
occasion, \ariations \\hich only Ix'come more or h\ss obx’ious with the 
didivery of one layer per workiii/^ day (see p. 343 rf scr/.). 

It is thenTore necessary to adapt previously the dryin/r applianc(\s 
to the special nature of tin* coals, and to continuously make allowances ' 

‘ Indu.'^tnal can iiMi.illy (‘.urv a sianewhal hi^;hcr content of residual 

nater than doino.slu’ lu’UjUette.s 
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for iho variation in water content (lurin;^ tin* n|H'rati(»ii AIhint all 
overdrying and st(jppa^es are tn 1 m‘ pievmled 

From tlies(‘ points of \ ‘w\\, the ni<vst nnjxirtant inllueiu'e^ are tlieve 
of the chanijin^ icnqwmturc o nd nmi.dinr of (Ik k n' 

The steam (‘volviai from tla* coal in (he dr\ in^ o\eiis must he 
rcRiovi'd continuously hy a stream of fre'-h air. winch isdiawn ftoiii 
the surroundin^^^s into the hot interioi of the apparatus and lln‘ exhaust 
is usually passed thiout^h a system of dust ehamhers oi sdinc (ft her 
dust-catehini^^ ari'ane(‘ment. tlnm tlnoui^h a steam tiap (exhaust trap), 
after W'hich it escajies into tin' open hut the air eainiot (ak(‘ up 
steam la'vond its satuiati<m j>oint, which of couis(* xaiies with tin' 
tem])(U'ature. Tin' tempf'ral ui »' and nioistnie content, (ff tin issuing 
air is thei'efore of prime impoitanc«'. 

The (juantity of moistun' in the at mosphei e \ ai ns ;^i cat ly and is 
seldom as hi^di as it nni^ht heat the pi ceailinij temjxrat in e Speakine 
Generally, howe\('r, the moistuie content rises and lalK with the 
t(‘mp('ratur('. and, with tin' except ion of desei t.s, is ^i ealei in hot disl i lets 
than cold, 1 ^ 0 eat er (fti plains than on mountains, eiealei in suiiiniei than 
in wint<‘i, and i^ia atei duiine the day t.han at iiiylil hurt her (In' 
position of the place, tht' natuie (tf tin* m-oiind. the eoiilii^in at n ai of the 
hordi'rinn coiintiie- tin proximity <•! laieesliM ts ol water t‘sp(‘cially 
tin' sea, the diieetion ol iln* >,> md and othei ciicunistaiices cause man\ 
cha iit^ms 

In the (let el minal ion of the amount ol watei in tin an twothiiiL^s 
.lie taken into account the ahsolut)' and the lelatixa- amounts of w.itei 
vapour in a L,dv(‘n .spaci* Tin' ahs(/lute nnasture is ei\eii hy Ike 
W'eii^dit of water vajioiir in ;;rams contained m I cuhic iin tie ol t In- 
air or hv the pressure of tin; w ater \ a pour j)i(‘S(‘iit m iiiillimetM^ ol 
mercuiw . w ith w hich it is in e-pnlihi mm The ahs(»lii((‘ lii;r]i( st moist in e 
(•(aiieiil (saturation point) is theiehae identical with the iiiaximuiii 
vapour pia'ssure of the air possible at a ceilain teiiijieral lire 

Tin? relati\ (! moisture, howa'Ver, is tin- ratio o) tin' water \apour 
contaiiK'd in the air at the paiticular ((‘iiipf-ralui (* to tin* possihk' 
quantity at that teiiqinratiire (saturation point), it is measuted hy 
means of a suitable h}mrometer (instrunn'ait for deterniinin;^^ moist me) 
in percentages (JOO per cent. = saturation |)oint), ainl can lx* plotted 
continuously by nn'ans of a hydi'ogiaph^ (see doS cf stfj ) 

* The relative amisiture content of the out '^nh* an in Htulni, j<ji ( x imjilc, atosimis 
to G(i ])er cent, on an aseiage in the suminei luonLli'i an'i H7 larfcni in lie winlei 
nionthb. In ('ential (lernidiiy it a^el•4ges atiout 7r» jnu (ciit o\ti tin- uImT* \(jai 
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Di’ii'- Toi III -Air ,satur;i((‘<l with watn iicmK oiil\- .i M-ry slight 
coiiliiiLf lo caiisi' (In* (Irjiositicm oi wator as loy, <0 lain, w liili' iitisal in alod 
ail’, roiilaiiiiiii; lln* saiiir (juaiitity iiKOstiiir at a liii^lu'i* t('iiipi‘i al urc, 
iiiusl 1)1* cooImI tn a cdiisdI)*! .il)l\ i;i»'ait'i cxtriif liclorr si'pa i at a oi 
lakos plam* point is tlo' iiaim* m\('ii to tliat tciiiporatui’i' at 

wliu'li till* at iiiosplirrc wouM deposit a portion ol its wati'i \apoiir 
111 till* loi 111 ol .small drops ol watt'r (loo) iiiniiMliatcl \ a luitlier 
slioht (*o()lini^r takas pk*n*(*. In ordi-r toik'tmndm* tlit* (k‘A\ point, ilia 
vapour pri'ssun* is liist aalaiilatad (as lollovvs), aori aspondin^ to tin* 
ti'iiipai atuit* and n'lativa inoistura aonti'iii ol‘ tlia atiiiosplii'i a \vlii(*li 
have* hat'll I't'ad otk Tlu' ttmiparaturt' at wliiali tlu* ahova \a[)our 
prtkssura would Ix'i'orna tin* saturation or nia\iniuni vapour jiiassiirt* is 
than lookt'd U[Mn d ahlt' l.(saa k^xainph' 1 . oi\ lai Ih'Iovv ) I In* dt'W-point 
is ohtaiiu'd iiiora lapidly with lha aid of tlia dia^n am (^ti*^^ Idl) i^dvan 
hi'knv (p ddh) 

J)(’l('riii I iKil loii of (1i< Inytoo/* /h’as.su/v* d ml Dili'- l\)nil. — lha 
vatiour prt'ssun* I’orri'spondino to tha ahsolult* moisturt* is aalaulatt'd 
from tha ohsarv t'd tamjiaratura and ralativa moisture of tin* air hy 
iiu'ans of tlu* Ivirmula 
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\vh(‘r(' 

Viipoiir {)r(‘s.suri‘ rr.juiicd 

/'— tlio rt'lativo iiioistuir rr.ui olTon tin* li\ Ljromi'U'i . and 
t =tli(‘ niaximuin vapour prvs^un' ('orn's{)ondini; to (hr inoiiiriilai \ 
leinpri'alurt' / 

I'll tii jih‘ I — Acconlmir (o rcadiiws ol' (Ik- ( In'iiiionict ('r and 
h\ ;^noinrt(M-, 

/ iMi'C ,111. i 

/ pci ( (Mil 

Acrordinp; to Talilr 1 , 

al ‘JO ( ' ' IT '>(» nun , 

and aia-ordiiii; to ahovr ronniila, 

, A 1 7 cl» II na niin 

Inn 

Tin* di'W point of t iir air lor (hr (ntiprral iii r and moist ii iw nj \ cn 
aho\ r should t h(‘i clot r In' at ahoiit lOj (' sim-r t he pi cssui c II oa inni. 
IS ( hr iiiaMiiiuiii \ apoin ph'ssiii r hc( w cen 1 0 ami II (' (set' Table I ) 
Tlicicfoi'r the atmosjtheic must he ronlrd down to this temperatuM' 
hei’ore a pi ('(’ipit at ion ot small drops of w atei' (‘an result 

I )> hi-iii I lull mil (>l IIk \\'> of \y<tf,r Tapo//?* - In mdi'i' to 

d(‘t»'i mine t he u eieiit ( / 1 ot' (In' water vapour in 1 riihir hk'I re oT air, 
the \ a poul pi '‘ssuie /■' ra lelll it < d as above 1 roin the ohsel V ed I eliljiel a- 
tuii (/) IS simply mult iplied hv (hel’artoi l'\ w Inch is ei\ en a;^minsl ( he 
ol)s('iV(‘(! teiiipmatur* in the rollow'in;^ 'Tahir II. 

j> < ' I'’ plains 

I*' I'll III j lit I! -As Ml (hr tore;^n)ino rxamph . the atmosphi'iir 
tempt I at in r 

/ •_'()" ( 

and the \a[)our pi e.s.sui e /' del ei mint'd lor t he rriat i\ t* nntisl iii e / oa 
per rt'iit IS I) aa mm 'I'ln* weieht, of water vapour rontaiiied in I ruhir 
mrtrt' of air is ralrulatrd hy tht* ahovt* mt'thod fitmi tin* lonniila 
ji — i' V to :=; !) an X 0 !M) -- h to t m (ahsolute moistuir). 11, how - 
ever, tJir atmos[iht‘rt' i.s ('tmiphdt'ly saturated with water at tin' samt' 
trm jirraturr, so that /’=; 100 ])(*r ramt . tln^ (•()rn‘s[)on(lin^^ maximum 
vajioiir pressure r=l7‘><) must lx* introduei'd into tin* formula, and the 
value y? = 1 7'dt) X 0 00 1 7‘IH() is ohtaint'd as the weiydit of tin* 

maximum amount of water vapour wliieli can jiossihly ht.* ptf seiit in 
atmosph('ri(* air at 20 (T > the wei^^ht of tin* ahsohitt' maximum 
moisturt* eontmit. 

20 
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Tll(‘ \Vrlo]l(- 111’ llio \ ;i|HUli' (Mil also ho io;i(lll\ oht.iiiud iioiii 


li., i:!l. 

U iHfi'ninrh'r ( iiist nimoiil i’or iiK'asiii iii^ inoi.sliiit ooiiloiit) II\l;io- 
iiK'lois aio Hist I'UiiH'iits wliicli show tlii' l•(‘latl\(' atnoiiiit of inoisfiiH' in 
lh(' at iiiosplu'M' ill jii'rcoiiis Tlo' li.iii li\ omol oi s a i o iiiosi fi oi |U('ni 1_\ 
;i]H)1um 1 They ilopond upon ilio laot that a '-t i otclioi 1 liaii oi hiiiidlo of 
liaiis oloiioatos to a o|-oaU‘r or l(\ss ovtoiit in aliiiosplioi oo sliowiiio 
\ariatioiis in moist nro contoiit and cont raots in dim at mosphoi os d'lio 
inst rnnimits of (' Koppo and l\. I'dii'ss an' rolialilo oiios 

(\ I\(>f>j)r\ JI(( I r //ypro///( /(';•- (tio IdO) is thi' oldost instininoiit of 
this typo, for the most part dosiyju'd afti'r (lio pi inoiplos of S.in^sun' 
and consists of a hair wliosi' njipi'r ond <> is fastmu'd to tlio mlddlo of 
a stand, wliih' tdic lower (‘iid is twisttal naind a rolh'i and is kopt in 
tension hy im'ans of a small wi'iylit '\\^ tin' rolK'r is atta( hod a pointoi 
which accniatcly indicati's on a circular sc.ih' tin' changes in the hamth 
of tin' hair hionyht ahont hy incK'asin^ or docn'asiny (piantiti('s of 
moistni’i' in tin' atmosphen' d’ln' two mid points of the scak' aia' 
(h'ti'rmiin'd accordin;^ to tin' position of tin' [lointci in aitilicially dried 


' Au oulnii^Mo lliL* iiisti iirlioiM tor liana die li.m liN amnirln Jl,\ Kuo» 

' 'To hr olil.MlU'd fioin R Kllrs^ Mu ll,llils( lioijd l-clir Wri ko.iltoii, SU'cIit/ l*rl 
Itrdiii, .it a pure ot about It) ni.n k *, iin ludina lliri munn'ln aiadu.itrd in \ ( ,nid 
wooden 1 h)\. 
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nuIQUETTER ANT) BRIQTTF/mNri. 


KK) |)('r foiii. tap]>in<^^ tin* nis<; ropcatcMlly. The ijistruiiK'iit is 

now rrady i<>i- us(‘ Al'l<‘r- tlu' metal siiile K mid the moist muslin 
I'ramc hav(‘ been i-mnoved ai^eiin, tli(‘ hair c*onti’a<d.s after a few minutes 
and rotates tle^ [loinlei- hack a^eiin until it eorn-sponds to tlu' ])revailin^r 
moistiii’e in tli(‘ at mosjilu'ne ddiis is reeo^nisi'd l)\' the fact of tlu' 
needle simidinij still wlnm tin' jH'reenta^n' indieated is read oil. 
Simultaneously, tin' tempi'raiun' is reml oil’ hy nn'ans of tin' thermo- 
meter lian; 4 ‘iny in tie' hy^a‘()iiu‘t('r eas(' 



Kn;. lin - l)ia;^iaiii ft ilia il< ii\.ile’ii ol llic alisoliili iiioistun »it (lit‘ ,it ninvpliaia liom llic 
II l.ltl\i“ niiietUla Ulul Ilia li llljK-l.lUlia 


The ahsoluti' moisluie and dew-point inv di'rived from tin' relativi' 
moisturi' and t('m]H'i‘a(ur(' of tin' aii- obtained in this wny, with tin' 
md of the diii^o’um aeeompanyin^^ tin* apparatus, and which is 
I’eproduei'd aboN (', tie. Tin* base line is di\ided into piirei'ntayws 

of r('lati\t' moistuK' and tlu' extn'ine \eitieal line at the rieht into 
(h'ert'i's eentie^radi', whde the hxpothenuse, ol the lare^e, rieht-aiia^led 
trianeli' shows the maximum amounts of water \apour (in eTams per 
euhie metre) eori’i'spondin^^ to com[)lete saturation at the vai'ious 
ti'inperatun's. The meaning of the inner horizontal, vertical, and 
ineliin'd lim's and the use of the diaj^ram can bi' seen from 

h'xiiin j)l<’ / / /. — Headini^ of h\ grounder, oo per cent. ) as iii Examples 
,, thermometer, 20' 0. } I. and 11. ji.doS. 






Diaixc ini: KrnNt; cow^s 


:\y,) 

ti* tlu‘ jii'ii S, wliost' ptMi 1 1 .iii'^ci 1 1 u's tluMii ti> llu' i'(i |k\|h'1 

'in.icliiMl (i) i!h' slow ly ri'\ol\ in^ (lniiii T A clocL w ni k .ii i aiii;i'iiu'iil 

ilisi(l(' tll(‘ <lnill\ C.Ulsrs It to lll.lkr (MU' 1 r\ nlut loll r\ fl \ (MM' ( W o, ol srXcii 
<l.iys 1 h‘ 1(M(' list' the |)(‘ll Is .ul|llstt'(! t<i .1 p.Hllcnl.ll dix ISUUI ol (lie 
|).11>('I' 1|_\ IIUMIIS ol (he .11 1 .lll^t'llUMll (’ The shiilsi M to lilt 

tlu' ))(‘ll flolll'tlic p.lpcl, wlllcll is t.lkcll (»ll‘ .lltcl .1 coliipl.'lc KWollllUMl 
ol til.' (liuin and o'piaccd l)\ a licsli pirii' 

laai the iiist I uiiuiil is list d without iiilcri iipl u ui ;i coiit iiiuoiis, 
paitlx lu )i'i/( lilt .1 1 j).iitl_\ iisiii^aiid lalhn^ ciii \ u is (li .aw n ( m t he st rp) 



Ku. 1 Ti - - H \ ai"':! ipli u il ii urn 

ol p.ipir .111(1 shows at .i yl.nicc the jx'i ( cut .iy< id moistiiM' in the 

at nil is|ilu‘i (■ duiiiii^ I 111 x.iiKMi^ lioitis of tiu' da_\ The sliips ;iic 

ni.M k(‘(l w ith till' d.n.i .uid |Mcsci xcd 

In oidt r to piotcrt llu- h.iii nijic .idjiistini; .i 1 1 .i nyiaiu nt s and (he 
link till' wire haski't (standinij; to the ii^ht in li'j; I -> 1 liaxiny ;i lon;^ 
silt .it, th(' h'lt is {dan (I in tlu' nnc It .uid hiiiuj; ti'oiii the Mutical 

iiii'tal jil.iti' ol tile iiistMinuait ]»y tlu hook ,it the to)) ol tlif coxcr 

'I'lic hiny;c(Uclass coxci nulicalcd at the left is prox uh d loi (die ])i'o 
(ection of the drum and (he pdnh'Xci 

'I'hc , lixaj;i 0^1 aph with .mu' DTi) is sp,ci.illy ada|)ti‘d lor 

di'x illy looms ( )nc end ol the li.iii-mpf is .ittauiud to ;i hoi i/ontid 

‘'I’d Ilf I>1)t;uii([l fmiM It l'’ii( r.iiliii (piiM .il'D'il !')'> iii.uk' wliicii 
iik1iu 1( ' oii(‘ \ I ,u ^ p.qH 1 (c t 'lnH‘1 (MIC Itul lit "I ndi, 'lud imic ''p.in' jn u 



.m) 


ItIU(^Ui:TTi;S AM) liKigiiKITINii, 


iul)(5 < 111 ( 1 , prolccti'd l)y tin; win* hiiskct li, can (“usily l)c inlroduciMl in 
ili(‘ space under test, whih; the ])()X with Hh* rc'^^istei in^^ a[)[)aiatus is 
iixcMl outside so <as to he readily aeeessihh'. Tli(‘ instruiiuait can lie 
made with an <Mrni hm^th up to I metre* 

In addition to tin* moisture ot the* air, tin; ahseuus' oi pi’(‘S('ne(‘ ol 
wind (and in the latter ease; the* strength and dii’ee-lion ol the wind) 
alse) intluenees the* dryintj ope*rations. 

lirstl/ls of fhr ForCjjoini/ t e’/e' - l, Jh'causi; ot its 
hii(h(‘t capacity For taking uj) wah'r vapour, warm air is lie'Her 
adapted For dryin.i( than e'olel air. 

2 It^ is tlieiel'oie advisable* to w'arni e*old eei e*ool e\t('rior air helore 
intaoelueine it mto the* drying;' apparatus (This can he obtained 
without spe'cial costs oF working only by the aid oF special (‘onstrue 
tional arraneements wdiie-h pe'imit oF the us(* (»F e('i'lain ipiaiitilK's 
oF he'at produced in (he* briepK'tte* Fae‘loiy whi(*h woulel e)therw ise; ei; 
to waste* ) 

d. The* passage* oF the* air thi'ou^h the* eliwdiiLj apparatus must be 
rcLpdateel in sue*b a manne*!* as te) pre\e*nt a sujee'i sat uratieen e)i‘ the* 
air w'ith w'aie'i* and tn kee*p the* te'inpei atui e* Ireun Falliny In-leiw' the* 
elew'-pe)int. A re Foimatie)n eel' elrops oF water whie-li Iia\e* tlie'ii to be* 
e'vape)rate‘el aeain ineieasi's (Ik* aimaint e*! he-at useel and diminishes 
the* eeutput eiF t lie* eli’yilii; e)\ cn 

4<. In oreler te) be* able* to taJu* into le'al ae-e*ouiit the* \ar\ine 
te‘mpe*rature* anel luolstui'e* oF tie* atmosphere* in t he di \'iiiy e>perat ieais. 
reitular (e)r at h'.ist in e*ase*s oF ne*e*el ) e*ai e*Ful obsej \ atieuis with re'liable 
the‘rniome'te'i*s aiiel hyi;re)me*te‘rs are* indispe-nsable* Tlie ivlbre*, the'se* 
instrume*nts sheiuld be* Feeiinet in e'\ery briepiette* Fae*te)i-y and should 
alwa}'s be* re*aely Feer use*. 

A. 1 lynree^raphs pre'se'iit the* spe'cial aelvanbyee' oF eontinuall}’ re;- 
e'eerelini^^ the* iimisture* whe'tlu'r it be* in the* e*\te'rior air eer the* inte'i nal 
atme)s})lie'i'(* e)F the* elryin^ reeean, and in this way preeviele* the* be;st 
possible* limans eiF ceentrol. 

() In addilie)!! te) te‘mpe*rature* and moistures content eiF the* air the* 
peissible* abse'ne*e or pre\ale*nee uF wind as we‘11 as its stre*ne;th anel 
dire*etion must also be* e)bse'rve*e] in eereh'i’ to indicate* the* prope*!* pre- 
eautieins. 

77/e Various Fourrrs of Ural for Drjinaj (hr Fraiurlf nuj Co(ds 
arlifinaHij. - The* Feellowini^ are* apphe-el as soure‘e‘s or carrie'i’s oF the 
ne*e*e‘ssary epiant itie*s e)F heat lor e*\ape)ratin^' the* excess oF water from 
tlu! briepie'ttine coals: — 



Tin: r*Kivi kttin(i ('<‘Ai.s 


Fire or liol (mixed with air) l‘oi dinrl diyin- 

1 lot .dr alone . 

Or in ooinl.inutu)u will. lMrll\ .lii.O , p.ii ( 1\ iiulu.ri 

<ll Vlliy 

steam alon.' . lor iiuln eei di > me "IiI.n 

'I’lie immediate action of lire r;.ise'~ I'lom lie- Ixaler lliiev oi liom 
.special ^o-.lte lires (on coalwliieli is moved I'oivv.ird meelmine.ill) ma 

elosi’il oven by a nimdier of woim eon\e\oi liom^lis oi ovei an 

tal.le) was eimsideral.ly extended in the \ea.s |S7(» and l-sMI, but 
is at present limited to a I'ew of the ol.lei I'aeloi les ,ind will soon ■pub' 
disappe.ir, at all events I'lom (lermany, wli.ae lie m w iiinie police 
reoulations' eeneially Imbid the inst.dlalion ot dn mo ai i.ni;;. ments 
odhis description Tin- reason I'o. ibis lies liist mllie la. I tl.al tlm 
lionites usually lemle very easily at lempeial.nes ot ab,.uf 200 ('. lu 

the dittieiiltv ot preventane the lire L;,|ses allammo Inyb a leuip.aa- 

ture.and also in I he dillieully ot Keepiie' t |,e di v m^ ov en soeoustautly 
eas tiebt as to prevent the nillux o| exb iior an iiilotlio iiisidi ol (lie 
oven eivine i ise to an e\|ilosive mixture lo ibesi d.iii_' i s ,w Im b 
often eivr lise to tires and nol sidd-au to explosions, must be' aelde'el 

many ollie'i' ewib sibibly of Ibe- lei mi llm e..nlamnia 

tion'of till' lioiiite's vvltn ll'i.' iliist anel, eluiinu llm pi..ebielmn e,l heel 
e.ase-s on spe'.dal ;;iales, llm buininy ..f e-e eiisielea able epiantilies of .•oal, 
e'f vvliie-b a .■oiisi, leu-able porl Ion at b-ast eoubl have- be-.ii e-ompi e sse-el ol 
otlu'rwi'^t "sfl :isi(l(‘ salr.'ihN' lou^li ‘•nal. 

Ile-ate-el ail has also be-e-n applie-el in m.inv bii.pu-tli la.'le.rms, ami 
usually in sueb a way that fre-sb an was pa,sse-.| tliie.imb be.ile-r tiibe-s 

!ieat,-el by vva.sle .steam ami the Imt bla.sl an, eel bie.wi, llneem^d, 

(be- limnite- smalls slielinm be-twee-i, Ivve, e-mv-el plale-s. In earn spe-eial 
applimme- (.laeobi) it is afso .subje-ele-el le, lie aetmn e,f waste sle-aui 
passinm lliroiimb interme-iliate- tiibe-s Will, the- e-xee-plion ol a lew 
individual cases this im-timd of di.rin;.; lias be-ei, aliimst e-omple-le-iy 
aban.loneel, principally on aeeoiml ..f tim low e-ajiae-itv as we-11 as on 
acce.unt of tIm e-xtraoriliiiaiy produelioii of diisl aial many elis'idvan- 
tao.-s caused tb.-re-by, and above- all be-caiise- e,f I he yo-al elaiim-is ol 
.Hueli wea-kilim In fae-t the- Kf;l Obe-i be-rmuiit zu llalh- has loiiiiel it 
n.-ce-ssary to" ea-eh-r, in lb.- mim- poli.-e- re-oiilations aln-aely ebse-uss.-el 
(§ 4, Pr.-\e-nlion of tin- a.-ciimiilation of coal dust, s. i- 0 ) th el tin- m w 

■ K.J. .-icceereluig te, ^ .'e, N<.. 1, e.f ihc llallcs, |.,.„ I!, ml-.l./e IV, lea-lneU,;- -f 0- ■ '.I I , 
1})03, dealt with on ]*. ‘2M. 



imiQrFxrivS and Diu^rErriNf;. 


:u;2 

ins(:ill;iti()ns of <]i yiii^^ a{)])li;inc(*s operated ])y incaiis of licatid air arc 
only to })(' ap])lic(l to tlic dryinjj; of coal with tlu' special pi-riiiission 
oi (lie ( )l)ei l)(‘r;^aiiit/’ 

Duiiiii^ tli(‘ last twenty years steam lias Ixs-ome tlie principal source 
of li(‘at in I lie plaei' of fire^as(*s and hot aii*, and is applieil in tie* s}iap»‘ 
of waste steam from (Ik* wdioh' of tin* pi-esscs and other machines 
diivmi hy stemn ’ t’ri'sh steam from tie* main sti'am pipes is added il 
nee('ss:n \ , hut. ill any cas(‘ the action is indiri'ct, the steam ditliisiny; its 
heat to th(' small coal throimh the walls ol a hollow' iron heatine^ 
;ip])lianee. ( ’omjiared w'it h dr\’iny^ with (in* leases oi‘ hot air, this int(*i - 
imdiah* sti'am drying presents ahovi* all th(‘ adsantayi* ol a mm h 
ei('a,ter si'ciiiily against, (iies and (‘\plosions (the latter aie almost 
tot. illy excluded in modem steam diyini; ovens with suit.ahh* dust- 
catchine arriinecnients), in addition to a mmdi ereatei ('(‘onomy in 
workin;,^ 

Ohvioiisly it is most- (‘C(*nomie.'d to use wastt* steam alone in di}ine 
since it IS to he oh(ain('<l jii ;iet ie,*dl\ fri'c of cost and w^mld otherwi''e 
he ('\ ha listed into t lu* open air nr comh'iisi'd in tin* condt‘ns(‘rs hy me.ins 
of col^l wat(‘r. 'The only (‘ondition is (h;it there must alw.ays he the 
necessary (juantit) of waste ste.im to he disposed oi ddiis will .ilwavs 
he I Ik* e.ase at hii(|Uett(' factories sit iiated in oi clo^e to .t kii ye* cent i al 
('lectrie station di i\i*n h\ ste.’im and whiidi allows of tie* w liok* oi most 
of till* m.iehines (with tie* (‘\ce[)tion of the hii(|Uelte jaesvt's) (or tin* 
op(‘r;ition of the mim* and tin* factory tolx'diiveii hy (‘le(‘ti iiai 1 em-rey 
(further information on this point will he ei\a*n Ixdow in Section IX ) 

If, how(‘\(‘i', (Ik* amount, of waste sti'am produced is not t*nouyh lor 
dryine ])ur[)oses, an addition of fix'sh steam is ini'V itahh*, althoueh this 
IS a little less economical 'riien tin* Inyh pressure of the Iresh steam 
mustr first, lx* considerahly reduced hy allowini^ it to issue Irom the 
main into tin* dr\iny appaiatus tliroiiydi a reducing;' valve, and in this 
w’ay till* most valuable propcit} of the steam, its pressure, is tor tin* 
most part di'strovcd. In tin* drying ovi'iis only a low or modi'rate 
pn'ssiire is [lermissihh' (up to about o atms super-pressure), simply 
hec'ause the dr\'iny apjiaratus stands in open communication with the 
v\asti' steam pipes and tlu* c} linders of the presses, etc. and (am- 
seiim'iitly the s((*am pressure in the ajiparatus acts as a liack pressure 

' Aiiinii^' (liesf tlioir niav be inehuled the poua'r maelinie- foi the ^\e^ o])erations, 
llu* (li \ my I'l, lilt, and the Itoilni teed , under et'i I. utm oiidil leio lie* onyine^ ler opeial- 
iny llie niincb (conv e\ my, |*uin|imy \\,iU‘r), ni fv»r dnv mg a cent nil clei 1 1 1«' slatmn er a 
Miigle dMiaiiin Used for nnmmg the factorv or mine 



I nr rn i\<: 


'Mh\ 

in ex lindtT. tn 1>I' ox rl ( (Hiit* li\ llirwoilx of till' |)l^(oil oi' mill 

stoaiii at rx n _x "'ll okr 

lln I'linl! (7/oyy(/(s (Innili/ Sf'il n hrifn/;/ liulllci't s( ra 1 1 1 • 1 1 X 1 M Lt 
lilvf stcaiii lioatin^ ili'jH'inls on tli. lad llial ilir steam ml i oduced into 
the hodx' to lie lined i n heated has tn ^ix i- uji its mtei iial < a latent heat 
1)1 exapoialioti to tlu‘ walN and then nion- di h-ss (‘nnl sm i oiindini^s 
(eoal siiialN, ail ) and heeoiiie it-rli (.mdeimed tnxxatii The sucallid 
“ r!<|iiid heat of the strain howixei leiiiaiiis 111 t his ( ( nidiiro d \x atei 
and is e n 1 K'd ax\ ax iieiia lly I o pi e In at t he i n!d hodei ten 1 w at ei and 
is applied in the hoilrr plant in the fi.'sh Lteiiei at ii ui ot sir.ini 

I ll_x Tnpiid heat’ ' is undeisiond that i|iianlitx of heat used m 
sta.mi ;;eiieiatlon soleix loi the jiinpi'sr nl I.ilsiii^ the lii|Uld (W.iti 1 ) to 
the teiiipei.it me eon espiiiidliiy tn .1 eel tail) di •tin lie sh am pn • siiii 

Inteinal he.n ul ex .ipoi ,n loii m the name ^nrn to that 
I plant it X of heat xx Im h is neei ssai \ t(‘ i onx m I the w ,itei hrali d up to 
t he stea 111 t eiii pel a t 111 I into strain whili 

.d 'I’Ateiiial hi'al Ilf r\ a poi ,it h III is that aimuilit of hr. it mile 
spoildlli^ to the woik ol displ.iei iiieiit which has to he pioxiihd l,o 
make the ste.llll tdl till space pi'ox ided lol it 

The .sum of t lit sr I 'll e(> i plant it les nf lira I is M, II, I allx Is now II 11 ml el 
the name ‘ total heat and is m,ide up ;m fellow - 

Total he, it Inpiid heal -j- mteinal In at of exapoialion j i \teiiial 
heat ol ex apol atioii , or hi ielly 
'Total ht'af liipiiil heat -f heal of ex apoi at ion 

This lit ‘at of (‘\ apoi at loll cannot he recoynisi il hx the t heiinomet er . 
it IS theu'foie to ,i ceitain extent hidden hence the name latent 
hcait of ^teani. 'Tli.it it has not disappeaied riitinly with the e\cep 
tion of the external he.it of exapoiation hut. is still nally extant, 
in the steam, is best seen III the fact Tliat the interna! heat of exapora- 
tion is a^U'iin oi\eii up when the steam is condensed to watii hy 

coolinyu 

Thexxhole of the foicmiine aj)j)lies to satuiated steam, >(. steam 
standin;^ oxer xx'ater ami w'liich possesses the niaximum piessiiie 
correspondiiiLt to its temjMuature In tin followine table the pressuie 
con cspoiidin^^ to the tempmatiire the wa ieht of 1 cuhic metre .ind 
till' numher of units of heat oi- caloi ies making up the t hrer kinds ol 

’ Iv \ i\i‘] ^ I I'f It /I(i I h( ill I’f niii h (//I ^ , \’> 'leuliinl, I'lef. [I II 1 1 ■>! 'I 

- 1 II il nf In at Oi ‘ till! n o till ijii ni' it \ nl Inal najiini 'i 1 o i ai i I In I nmiti laUnc 
of 1 ke nf pure xxaUa fmm u’ to T 
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r.in(,)n'/iTKs and BkigrEiTiN^j. 


lu'iii, iind tli<‘ lota! Iirat .'ik' ^ dvcii for saliiralcd steam (d* liom 0 I to 
20 k;;. ([)(‘r .s<j. cm ) {)i(‘ssm'(‘. 


'I’Aiaa', K)K S\I( KAIlIt SlKAM (Zll'M l’.) 


1. 

2. 

n. 

1 


i “ 

7 i 

1 

I'ri ssiii<“ jM-i , 
h<|. ( III 

(aliMiliiUi) in 1 

Ti iiiiM'ia 

1 (.ll J 

(4 .S(raui 1 

[ii(|inil 
lli.ll Ml 
(’,lls 

III Hi (.1 h 

\ AJIdl.Lt Kill 

1 

'10. nl III. a 

iUl'“ Ml 
(' 


Inti iiial 

K\trl ll.ll 

111 fills 



'' ! 

C.lls 

(Oils 


0 1 

4.0 .08 

o’oo7 ; 

4.0 0.0 

0.39-3,0 

30 11 

020 40 


.00 00 

0 (0:1 1 

50 00 

030 -2,0 

30 00 

(;2i 8;> 

1) li 

.OO 7f) 

0 ] JO 

00 8'l 

.028-13 

30 70 

•ni 73 

0T> 

,8o ;)() 

0 ,:()() 

81-19 

on 11 

38 OS 

h.31 -17 

1 0 1 1 ,il m ) 

OM 

0 087 ' 1 

00 08 

107 -OJ 

10-13 

0 If) 72 

1 

105 17 

0 710 

100 71 

10 J 21 

10 Ii3 


1 1 

lO'.l t)S 

0 8 12 

110 32 

18s 01 

10 00 


1 6 

1 15 t.O 

0 013 

1 1 1-3'' 

180 17 

iroj 


1 H 

1 1 7 30 

1 0.0 { 

1 18 00 

18.’ OJ 

11 00 


2 0 

110 .07 

1 128 ' ! 

IJO !7 

180 8‘J 

41 78 

.1I2 07 

2 r> 

127 80 

1 43.0 : 

1 J8 7.0 

171 .n 

12-12 


:{ 1) 

* 1 12 80 

1 0.01 ‘ ' 

1 n 8,0 

170 30 

12 70 

1 017 "0 

T) 

i i:)0-2i 

1 1 008 

140 11 

4';o j() 

13 J7 


1 0 

! 112 80 

1 2-103' ; 

144 10 

102 13 

1 1 ^ .03 

()5o-ot; 

.VO 

! 1.00 oy 

! 2 m07 

1.02 18 

LOO ;*7 

14 1 1 

0.02 0.0 

(; 0 

107 !M 

1 3 101 

10'* 03 

LOO 17 

1 1 0^ 

h.04 00 

?•() 

101 03 

: 3 ti.06 

ll.O 8'.* 

! 10 00 

1 1 00 

i>00 0.5 

8 0 

100 -10 

4-1 1 1 

171 10 

411 30 

10 .3.3 

• 108 18 

1) 0 

1 74 38 

1 OJM 

170 .'8 

1 17 47 

15 '>4 

0.0*' 60 

Keii 

178 SO 

.O'lO'.t 

181 21 

1 13 00 

40 92 

001 01) 

1 1 0 

! 183 O.O 

.0 :08<) 

18.0 .00 

1 iO 01 

lo 10 

' 1 ' 1 J 33 

1 J‘0 

18(*00 

1 0 003 

180 .os 

1J7-03 

40 30 

063 52 

1 1 0 

i 10(e.07 

1 () 5 M 

10.; 38 

IJl till 

10 50 

t)0 1 03 

14 0 

i 101 (0) 

1 7 OOO ‘ 

I'lO 14 

121 00 

10 78 

660 00 

1 f. 0 

i 107 21 

1 177 : 

JMM .iJ 

11'' 

40 i'O 

000 O') 

20 0 

i 211 31 

! 

I 0 7!>1 

21.0 "7 

l(i8 23 

17 00 

070 1*0 

ddu' us(' of this table for 

the . 

)bject indicated abo\ 

will he 


('\j)laiin'd l»y t wo (‘xampk's. 

I. It W'ast(' st(‘am issues into the iK'atin^ body oi a dryini^ oven at 
,1 j^)ressure, as indicated by the manonu'ter providt'd, oi 1 iitm supei’- 
pressuiH^ (2 aims ahsolutt' pn'ssuie — 2 k^'. per s(| cm ), a tempeiatuiHs 
of lltt.t (' ('\ists in the lu'att'd hodit's and must also exist in tlie 
eomhmser water foi'iiu'd in Ww apparatus. Duriny^ the eomplete eon- 
(hmsation of (Wi'ry kiloyram of Avast(‘ steam about 4S() calories (internal 
heat ol (‘\ aporat ion ) must be yiven up to tlie cool surround iiiji^s, wdiile 
about 120 calories (liipiid heat) ivmain in every kiloyi'am ot‘ condensed 
w^attu' and are carrii'd away with it. 

II. ll a mixturi* ol wast»' and Iresh steam is used at a sup‘‘r- 
pn'ssure of 2 aims (d aims absolute), a still yovater tmnjxu’atuu* is 
obtaint'd, about KkT (\. which is about IdA per cent, hiydu'r than in 

* I 1 - 1^12 X U 587 ; I 651 — x 0 58< , 2 163 -- 1 x 0 58/, and feo on. ^ 
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]'j\am])](‘ 1 lIowi'N’t'r, oiiIn alxmt J-VO calorii's Ic^s) hk^ 

U[» to lilt' siiriountliiii^s jn'i kiloi^iaiu o! im\('tl str;mi, wlnlc 
alxait j’U calnrit's (aliout l i iiittir) an- carrictl a\\a_\ [h'I- kiloi^ram ol 
coiitltaisi't] wati'i’. Fnun llu'se rx.uiijtK's. as wi'll as iVom I lie whok^ 
scrit'S of in columns 1 and .") of the lalilc, tlu' following 

^nmcral dt'diictions (*an Ix' made 

1 ddn‘ It'.mptM at lilt' of (he ste.'im inci eases with inci east' of pressin e, 
hut tilt' ratt' of int'reast' hills as the pressmt' i is<'s 

2. ddu' amount of intt'rnal ln‘at of e\aj)ora(ion i^ivcii up (t) tlu' 
sun oundinsj^s, ho\vt‘\t'r. deert'ases ^\ith liicia'asc of steam jtressurt', 
whiit' the liipiid ht'at of the stt'.im or the amount ol ht'at rallied a\\a\’ 
in tilt' ('ondi'iised water inrit'asfs rompaiat i\ ely rapiill\ 

d. lly inrrt'asini; tlu' steam piessuo' in tln' tiiyini^^ apparatus a- 
corres[)ondinnly y,r('atei lailiatinij; heat is ohtaim'ih (cycthia with a 
much moi't' ra[iid ht'atiny^ and dr\ ini; of tin* hiMpiettini; coal and a, 
hii;hei' output of the plant, hut at tht' saim* time a much yreati'r 
amount of stt'am is ie<pnred t h.in w lu'ii usini; steam at a lower pr(‘ssure 
A f>ji! U'tll >i>n <A Sii i>( }’lt( (t(< <1 Shitni^ III fill iU'Kjitillt f'tirlni’if ( )f 
late supei lieattMl ( unsat ui at ed ) steam. i > st earn w lios^ t laiiperat lire has 
hei'ii I'aiseil ('(insidmahly h\ passmi; it from ihe hmlei throiiydi a sv'stfaii 
of tubes heateii hy t he l!ia ;;-ases has olteii been .ipjilad in the place 
of saturated steam lor opeiatini; the hiiipiette presses aial other steaip 
engines The impoit.iiit ad\anta)^es tn Im' d<’ri\e(i liom the supiu- 
lieahiy; in the ( < »n\ e\ ance oi st'-am and the diiviny of maehiiies \\ ill 
he dealt with later in Section IX At piesent the onl\ (pK'stioii is 
whethei and to what ('Xtent tlu' dryiny^ is influenced by tlu' supei - 
heatinyr l)(‘aliny^ with \\ast(‘ steam only, a notahh' inllmaice can 
scaicely occur, siiK'e ilu' waste steam leachiny the dr\iiii; apparatus 
has nearly ahvays comph't(‘ly lost the oriynnal supeiheatof the hoilei 
steam by c(;oline in the loni; steam pipe.s, and as a Jesuit of its work 
and (‘Xpansion in tlu' jiressi's or di i\ ine machines, and has ayeiin h(‘come 
saturated steam whose temperatun* corn'sponds to its piessuie. As a 
la.'sult, s])eeial supei heating jilants hav(' been instaihal at many bii(pie(t.e 
factories for dealing witli tlu* \va.st(i steam from the imudiiiies and heating 
it to between 2t)()’ and dOO' At a tewv w'oiks special tiring has been 
provided for tliese installations. llowmvm-, tin* main objec^t <l(‘sired, 
that of increasing tlie output of the diwing, w'as never attaimal The 
explanation of this can be seen from the tollowdng consiflerat ion 

' S I\(gel, iJei WfiLdrs iibcrtiit/teii DaiiipU-i iii dfii Tn;< k( (i^r 

Bnkettfaljnken, ’ Z. Ilraunl,vhli\ 1902, N(». 12. 
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AUrntion has aliasuly hccii callad to the nioi’c oi' Ir.ss aonsida] ahh' 
(|ua 111 iiias ol coiidcii^rd uatar which <nc ;d\va_\s to he louiid in the 
hcatiin'' iiiciiihcis of llu' diA'iii^^ ovaii, and wdiosi; tciii[)ci atui t' corre- 
sponds to lilt' pic\adini; steam picssiirt' If sn[)t'rhcalcd steam is 
now' ]iassftl in, il immi'dialcly ^^ives up its excess lieaL to Hit' condi'iised 
w'aler, t c. il evaporalcs condt'iisi'd watt-r until its ti'iiiperalme coiat'- 
sponds to its prt'ssnit' until tlu'rcfoie, it I'clurns Irom i hi' sii[)('i heal ed 
I o I he satur;it(‘(l ctiiidil ion. 

The eondeiisisl w.itt'r must iml lx* ('oiisideo'd eiil} as eolleeteil eii th(' 
holteiii tij tilt' hi'almy mt'iiiher, hut also as haiiyimj: in (hops below tlu' lii'atinu 
sujfaet'oi' the lu'atmy iiit'inheis ( )n aceoiiiit uf tlu' laiLU' aiiitaiiit of latent 
lu'at ol e\apoiMlion iicci's^a i v, tin' \ olal ilisatioii of this laliei (piaiilit_\ (»f \\at('i 
IS aiiiply sidlieienl lo comph't('l\ dissipate tin' supei heat inu <>1 tin' (h\ stt'ain 
and lo pieNcnt tin' oiiLnnallv hiirh It'injx'iatme (»f the steam stiikiiie thioiiLih 
the In'atiiia sin faces. 

hroiii Ibis it follows that siipt'i ht'al me td’ Hit' waste steam etiects 
an ('<‘onom\' in (In' amount of stt'am list'd in Iht' diyiny om'ii, siiict' 
a poilioii of the ('onth'iist'd walt-r is always rt' -('\ aporatrd wilhoiit 
raisiiie Iht' I t'lnpt'ral ui (' in tin' appaialus ainl thus increasine Iht' 
capacil \ for out pul 

Moi('o\('r, Iht' sit'am ('conom\ is lelalnt'i) unimportant 11 
saluraletl sli'am at ’dalms su[)('r-pi t'ssui i' alms absolute), wdiost' 

I t'Uipt'i at tl I’t' is Id’iSO (' accoidiiie to tin' aho\(' l.ihh' (j) otlf), ht' 
healed lo about ’ibb" (k, Iht' increast' ol Iht' total heal cah'ulatt'd lioiii 
lilt' spt'cilic lit'al ' of satiiratt'd sit'am (--() TS t'als ) amounts to (’ioO — 
Id’jS) X (IfS-^ahout b() units of ht'at pt'r kdlttyrani, which is tally 
ahold (>7 pt'r ct'iil td (he (t)tal heat ol steam iitit. sipit'rht'aU'ti ((>47 
ht'at units), anti ahtiiit I I !) pt'r ct'iil of its inlt'rnal ht'at of e\aporation 
( -47t)7h) cals). 'This slioht inci t'ast', how t'\ t'r, slantls in no rt'lalitai- 
ship ^\ith hieh ctists t)l tht' su[)erheatt'i , t'spt'cially il [)ro\nlt'd with 
special til me. ( \)nse(|Ueutly, instead td tH'oinmiy a etinsith'i alih' 
inci t'ast' it'siills m tin' costs of heatinx^ 

Tht' low ht'at t'oinluctn ity ol sujx'rheated stt'am also oppost's its 
list' ft)r heal me anti dryine purptist's. 

The spt'citic heat of tlu' hot stt'am is \('ry ildh'it'nt at thUt'rent 
tt'inpt'ratui t's and pressurt's. Act'ordint^ to the rest'archt's of Proft'ssta 
Ihich, an aN eraee value of about Oh cal. can lu' takt'ii in the rexdon 
of tlu' tem[)eratures ulilist'd in stt'am ('iieincs. 

' SjH'otte heat -ohe i|U:inlity ef heat in e.done-' let^uiied lo raoe the temperature 
of the both Ihiouph 1 t’ 
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Iv'onoiiiically it always ilisa(l\ anla-cous to ^uprilu.it 

\\a"^t(' sit'am ht^fort' iiitriMluctioii into t lu' (lr\ iiiy^ o\ cii ( 'onset junit 1\ 
sucli ai’iMn;;ciiK‘nts aio sotui al)aii(loiu‘(i al“t(‘i' tlieii ml i otliiel ion 

(>l (hi from Wdsh Shiiui.^ I'lie iiece.ssai _\ liilni(M(ion ol 
tin' st('ani (‘\ lindnrs diirino tin* operation ol (In' pi'(\sseN and olliei 
slcain cnyniK's I'esnlts m tlm wastt- steam liein^ (‘(»ntaniniated wiHi 
lul)i ii'atinij, oil wldcli must uin'oinlitionalix Im* rianoN ( d a^ eomplel (1 \ 
as possililt' ])\’ means oi’ Miitalilo exhaust steam od si'paral ors l)el()ie 
tile \\asl(' sti'ani m led into tin' di\iny ap|>aiatns 1 1' (Ins is not 
('ariied out the oil is lor tin' most pail depositt‘(| hum the t'xhaust 
st earn 1 n I In' di \ 1 no' o\ rii, and on (‘t)ndonsat ion is pi’eei pita t ei 1 1 m the walls 
ol tin' heatiiiLt iin'inheis m tln^ loim ol dioj»s, e(»nsidei ahl \ hindia’s tie' 
tiaiisl'ei of In'at and at tin- same time accumulates m lln condi iisei 
watci, to !)(' lin.dly con\c\ed to tin' s|(‘am hoih'i, whcie it aoain aits 
disast rously. 

Measin eiiieiits <»l tlic lion ol Ik-, it lia\e sliowii that c\liii(|ei Iiilnical me oil 
on tlie lioilet plates lias a lieat iimiila t me ''lit t | el I1 |e .n't tnms el 

a la\el ot lioilci stale ol llc' s.inu' tliickiiess 'llieoleit' lit the tliek 
llcs^ el ell e siillieieiit to piedm e t lie > ime diet 1 as lieilta st i|e 'I lie i < si 1 1 1 
ol li'cdme w It li '*ei|(lensei uatei t eiilammo oil has m mimiiiiiihle e im s heeii 
t he cell, Ipse ol Hues, 1 le huistmeei hiilem;j: oi I he watei tnlus, m n It 1 1 1 len f e 
' inilllhet ol et hel thuerol s 

Theie aic ellectiNc means ol i(‘mo\ino the oil 1 1 oin t In' condeiisei 
water llowe\er,it is of I’ai oieatoi ad\antaoc, espeeiall\ in hi itpiet t c 
l.'ictoiies to ii'iinwe the oil f 1 oiii tin' Waste steam piefei'ahl\ immedi 
atelv aflir oi as soon as jiossihh' altoi it hash'll tlm st t am cy liinh'i , 
since a most rapid sepaialion oi the oil takes place \\hen the sti-am 
Is \ el y hot. In this wa\ it is also jiossihlo to reco\ii the oil so 
lli.it its luhiicatino’ pi opert n-s ai c undiminishcd . conset|Ueiit ly, it can 
housed a^Min for liihrication Oil sopai atoi s w ill Ix'dialt with mon' 
fully in Section IX. 

/ t ) ! I it > ( > II of till' I OjKilit's for h )'('-fli‘<(f I lOf fill' lii'lijilillr ('o(ll\ — 
A not inconsidf'i'ahlc poi lion of tin' heat applied lot diyiii;; jiasses 
away in tin* vapours or tin* mixture ol steam air and nn'clianica ll\' 
suspi'inh'd jrartich's of cotd dust evolved from the dryin;^ apjiaiatiis 
d'his heat i.s cither Jillow'ed to cscap<‘ into tin* ojicn thiou; 4 h tin' exhaust 
valves, or in tin' more usual melhods ol extract in^M he dust, fiomthe 

' t\ ilh, Ki list (Wien), “ 1 )iL* \h»rleile <lt'i’ Ah(l,iiii])feut"luiip, ’ /» th t ihinijij 

a. I'll oiJininujo O'c'. e oy 1!)()S, and / flmuul ohl ^ \n 

Ne UhS IhUtl 

l]nvnilohl,\n 1908, N-t ‘27, pp UW iV>:> 
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va[)()iii’s it is (](‘sti‘(»\ cd ])y ili(‘ wat»‘r sprays, if. it is canY'd away in 
tli(‘ w ai(‘rs <»1‘ tile dust sliiiirs 

d’lic vciy ( st iiiiahlr iliouMii of utilisin^^ the* luait of tin; \apours 
for tli(' piii[)f)S(‘s of diyiiiy^ luis l<al to tla* use of an in^oaiious arrauj^^e- 
ini'iit at lli(‘ Kodd('r pit at Hruld near Coloynie, aliaaidy intMitioncil 
(p dOS), ill wldeli an eipiilihriinn of tempi'rat uia; between tli(‘ liot 
\a])oiiis and tht' cold lirlipiettin;; (■()al foi* delivtay to tlu' driers is 
()htained The n'sults aia* that. 

1. The sti'ain is eond(‘ns(‘(] from the wast(‘ ;^ascs wlnhdi also deposit 
t,lii' snspiMnltMl e(»al dust, and 

' 1 . The eoal intiodiUH'd info tlu' pro[H‘r d!‘\ in^^ a])pliane(‘ is pr('- 
heatial to a eonsidei able ext (ad. and tin* dryin^^ opia'at ions ar‘e dinnnish(‘d 
1,0 a (M)rr('spondin^ ('xiiad 

Tin* appliane(‘ will be dcsiaabiMl later und(a‘ the dust (‘xtraetion of 
bri(|U('lie factories in Stsdion 

Wlu'tlna- the nudhoil has satisfactorily sol\(sl tlu' pr(d)l(an of 
ntilisiim th»' lesat. of th('\apours on a ti'chnical and ('cononiieal basis 
still r(auaiiis to Ih* sisai, ior at piesiail insullieitad ('vidiaas' has Ixaai 
^•,>j)()li^'d 111 an\' eas, ,willi tie' succ(“ss of this or any ot-hei’ jiroci'ss 

with a similar obyet eonsiiha abh' ]>royn('ss will have btsai attained to 
t,h(‘eommoii ;;ood of th(‘ whoh' lii;nite biKpadtini; industiy, which is 
only to b(' (h'sii ed. 

brobably tlu' lead of t In* di iial briipad IniyM-oal ^\hlch has not beiai 
idilis('d up to the jiiiasiad will be used for luaiiini; lln* fiarsh coal or 
th(' air intioduci'd into tin' dryiny^ apparatus in spiti' of the opposiiyc 
not inconslih'rabh', ddlicultii's in tlu' way Pi'eliminary experiimaits 
in this diis'clion ha\(‘ alnaady Im'cii made. 

d'lu' biTirndtinii' eoal halves the steam diim' at a tmnjieiatun' of 
about ().*) to 7.T and in certain cases ('ven oxan* tK)° (1 This is far 
too hot. for pressin;^^ and necessitates a preliminary coolin^^ of from 
20^" to dd)b and in some cases a oreatm* amount of coolin^r Incomes 
neci'ssarv. In t.lu‘ usual coolin;^ operations, to be divscrdied in the 
following section, tlu' heat e\olved from the dried coal is disseminated 
into till' atmosplu're and is lost just as the heat of the exhaust vapours 
was lost [ireviously. 


B. THE DRYING APPLIANCES. 

Accordin;^ as the heatinit J^nd dryinjjj of briipiettin^r coal - as seen 
previously, p dtiO e/ ,sv'(/. — is eth'cted (‘ither hy the Immediate action of 
tire ^mses or hot air with the indirect assistance of steam in ('crtain cases, 
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or siiiipl) l»y ilu' r.-oli.-mt boat ol’ (lio \.iri«His diN'iny 

iiK'iits. or l>rl<‘ll\ . ill lors. arr aiTaiim'd in tlu' I’nllow mil: I"I1i i^ooups 

I Fin* }i(‘ai('(l (li iors (I'm ii.KTs. li(>( aii n\rn.s) 

II 1 lot-air drirrs (hot an o\rm \M!id<>\rns) 

111. 1 lot-air and .sti'ain di loi s 

1 \\ Si cam driers. 

The di’icrs holoni^in^Mo ( Ji’onps I , 1 1 . and 111 ai'e\\lioll\ (lu'olih'r 
appliances, which were widely apjilied and at lamed yn-al impnrtanee 
in till* y(‘ars IStlO and IS.SO, hut ha\e sinei* hceome lewm aial lewer 
on account of the i^namds nirnlinned ah'oe (p !U!1). and cveept 
[or (‘citaiii driers of tlmup 111 they ha\<‘ now dniimishcd (n a lew 
relies m the old installations Aeeoi din^lx', oidy I lie mm (* nii|ioi taii1 
immiheis of llu'^e thiee ^niiips will lx* hi n-llv deseiihed here with 
I ('feii'lici* t-o the old lltei at me ‘ 

I. FiKh Dinriis ( Fnix lior-Aii! ()\i,\s) 

( )f Ihi* \aiious tin*-, di iri S ('mould (wens' and ' tahh* o\ens ol 
hieheek', ' e\’lnidrieal (»\(*ns ol Kuhisch ‘eiiphoani ovens ol I* 
Pent,. it, di\nii: t>\(‘ns of Ktsshw Sehmidl, \\e*-tphah and otheis) 

proposed or hoHi^ht to piaelieal application the om* which pio\ed tie* 
hest and ('\is((‘(i tin* lonj^n^st was the tire lahh* o\t'ii ol /\ Itieheek 
((jo i:](;)' 'rhiso\(*n liist intioiluecd h\ A Kieheek ol llallea S aJ 
the h> yinnin;,^^ of 1 S70, (‘oiisists, aeeoidini; to a later desiym. ol lA to 17 
annulat tahk'S o of d S im*! n's (*\t<*rnal and 1 2 m^t n s int(*i nal diamcti*! , 
and about 1 b) to 170 s(pian* m(*(n*s total eir(*(*iive sui faei* area, <*airicd 
by lw(*l\'(‘ east -iron eolnnms T arran; 4 ed round tin* tables. At the 
oui( 1 ami inner edwes alleMiat<‘l\ the tabl(*s aie provided with rims 
about 10 cm. hiydi and tw<*l\c dis(‘harm* openin;;s Tlx* whoh* con- 
sti’uetion is surrounded by biiekwork .Moist coal is led on to tin* 
U[)pcr tabh* through two or thive o|)t'nin< 4 s cut. in the roof and piovided 
with sheet-iron hoppers, is slow ly can i(‘d spnally from the inside to 
tlu* outside of one table and from tlu* outsidi* to tlu* insidt* of tlu* next 
alU*rnat(*lv by means of a stirrin^^ shaft titt«*d with tw'o or four ladial 
arms [irovided with shovels veiy much in tlu* maniu.*r (h-seribed lor pit 

* U A Schultz, “1)1(3 Vcr.nheituiig dcr crdij^* ii I'.i aimk(dil(* zu Kclileiistciiicn,” 
/hvns; Znt^rhr, f. Jknj-, II.- n .s’e/-/lVsof, vol xxiv, IS7a O ITinke, “Dcr 
s\Mrti^(* Stand der l’.ianiik(i]ik‘ii1)iKjn(‘tl(,-s-Fai)rikati<Mi, bad, vol xwm, issj 

|*rci‘^zic, I )u' }*i t '-.skohli rti nih'strn , 1S8.) 

- Vccoidin*; to fi;,' Tin D.UlUIielS ]I<n,d}ni(}l d,, fhnnlsrlnn 7V(Aaa/ar/?-, vol IV., 

1S98, Y -ds 
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i.i U ( ('( »iii j),i M' j) SO W '•I 1 1 .1 ml tii;s 2'M < > [] 1 ) < n l)i o\\ li ( ' m Is ( see 1 1 10 0 

cl ,iii(| liM lUl l''in.tlly, til*' iii.ili'iial is i l;i( 1 timn (lir 

hot (oil 1 t.ihlc to l)c c.'ii lied :i\\ :iy l)\ -i nn 'H m (oii\t_\oi- 

Alnlin; its whole path ilie coal is suhjcciMl to (he he, it ol the lire 
jj^ascs piodnced hv the comhustloii ol hiowii coals oi low oii a 

oiale 'I'hr (ir(' eases ris(‘ up a vei i ic.al 1)1 ick (diaiimd, ,uid liis( ^(nk'c 
1 h(‘ iippeiiiiost. iahle, w luaice t hey art* di.awn downw.ii(K ill (he ^.niie 
diiectioii as the (‘oal, and escape to t he ( hiiiiin'N at the side t hi oii^h a 
lllK' situ.'ded heloW the hottolii table 



( )i le I iialU' t lu‘ eases want' i e\ eised, t ra\ (‘lime liom tii(‘ hottoui to 
tilt' (op oil the eouiiliM eiiin'iit piiiieiple (.is iii li^ ISti) 1 )iit t liis h.id 
(o he ahaiidoiied, since the eoiilacl ol thi' hottest leases w it h t lie d l lest 
coal e;isil\ led to distillation and ignition (with i'\[)losions iiiidei’ 
eei'tain oiiidit ions), so that the tahh' l)i'eanie lusatt'd to riMliiess 

In the distiaet ol’ the Halle Mining' ('oiniiii^sion the special salVty 
I'ceiilat ions ^ for llanu' o\ ens ah eady dtadt with .ire inopeiation 

kl.niu' oV('us iimst he proti'cted a^aiiot the mthi\ of an, and iiiu-'t he pio- 
vided with appli.nuH's h_\ humus ot which the co.il e.ni he ieHi()\ed wilhonl 
risk in die c.isi' of Iik* ni the l.»e(ep\. In additiein ihe woikina of (h('o\cn 

' A^.Cl>llllne to ^ 'll of tlu‘ Hallo liojH'itiuii ol Mmh'. Iha'ilLtioio t-a hmnito 
hrKjUetto F.ii'toiU's, Deceiuhei itl, llius 



Tlir l:Ul(>rrTTlVri rovm 


n:i 

I iiu^! 1 !«' I ^ ( M-n !iiii< >n^ [). i-^il i!,' 1 1 111! I 1 1 ii]tt iMiis .11 (' u 11 1 \ c ml 1 1 ill' -II. 1 1 I 

I'll I \ \ m|i|i lint 11111 n-lv- I 'i 111 I l In In . >ii i-i I u' i I'l m > \ i 1 1 1 1 mi l In ■■ i il i ill. i 
('ll will i: ill!' <1 11 11 1 II I iini 1 hr i. \ mi liml lilli il w ii h innist i r il hrimr In iim ''lii)))ii d 
."''I r I '1 1 m 1 111 1 III 1 lit I 1 1 In 1 hr -t I ll 111 111 I I ‘1 1 ll i '1 ii ii ms 1 1 1 tin 1 1 \ ri is 1 Imi iisr! \ i s 

\\\ ini'iiiis «)l a t liri iiiniiH In pliirml at alHiut a man s in llic 

'sidr (it till' (i\rn hmii wIikIi tlir ^a'-rs mm'irr ihr attnulaids ait' 
mialilrnl td iakn tii'ijimnl < ilisri \ .il imis and to maintain a. drlinit*' 
t rm|)(‘i at nic \ai)iim t’lom I'lO to l,s() (' arroidinr (,> ihr .s|n'cial 

(*' iiidit ions jti r\ ailing 

1‘dlltllrl, thr aUrlilloti o| thi o\ rll m'rnis sjirrial (‘.llm With III 
sll llicirllt Coal '-<![ I] >1 \ tlir I .d >h I iro< Ulirs 1 rd lint a lid 1 1 1 r l^llh'l I III .'U t loll , 
1 hr CO, I 1 1 \ 1 n^ 1 11 t lie liol h )\\ s 1 11 1 IIM .1 1 if to l;_;ni t r \\ llr 1 I'.ls ail r \Crs'vl \ (‘ 
coal su[)])l\ t asd_\ h ads 111 st(»|tjiam s and lur.aka^rs ni the .iiius To 
t Ills must I tr addl'd ( lir t.(( t that ( !ir mt ri mi n| the tlamr In at i d I a Mr 
o\('n is out ol si^hl .ind ran nnl\ l»r madr .irrrs'aMr li\' a p.iitial 
I Irst I net ion < if tin 1)1 ick w ( n k 

In l!h)7 I'Hl.S tkniir hrat'd takir nvriis wmr (iid\ in opriatioii al 
(hr Llllsr pit Tllr|-/r||, lli'dwi^ |ilt W 1 1 <1 sC i 1 1 1 1 / , aild al dll' .\dolpll 
mini ( )hri I nlilin'_i( II .Simr acruidin^^ to ^ of ihi oil ipmlrd llallr 
Mini' hispiidon h’rmilalions tlir rirrlmn ol' iir\\ di\itm applianrrs in 
W llicll ill \ 111^ 1- rth I !■ d h\ I hr dll < i 1 .K t loll ol llllr i^M'. is f( il 1 il dd r 1 1 , 
tlir Use III Ihlim o\.iis Will S,„I 11 hr rolllplilrlv ;d 1 . 1 1 1 d Ol I r d TIh'II 
iap,irip\ was h\ iio mi, lie. low oim (wm hriii^ iisii.dl\ siillimi nl to 
]M ■ r dr .1 small pi rss ol I hr oldri j \ pt with dl inl en,d 

II Ihii \li: DiMKits 

Thr dl iii^lit iwrii (i| h'owold (firs litT (o Ih!)) li.is li.id (Ik w idrsf 
ippln al loll oi ihr di II Is woi kin^ r xcl iis| \ i 1_\ w i( li hot .'III , and is a( 
dc' s,.mr tiinr dir ohlrsf iiKiiihr) ol llic sm.inn |( IS iimdi up ol 
two \ritiral douhlr s, i),s ol shrri -iiK'tal slidrs hi 1 1 ( (o a lolinded 

aiirh' ol I to .11 1 aimi d 111 \ • nrt lan liliiiil lasliion, as show n 111 (m l.'iV, 
.ind (i<rd in .i !( ri-mil r snnihii shaped piojrctmns I'lom (hr wall pl.ilrs 
s (In iir l ’)7 (he plates ni tlii' enitial ])oition of llir oNrii aie 
omided ) 

The (w’o slots >1 sri\f i'oi till' admission ol llaf platrs hifwi'rn 

which the moist eo;vI iiitcoduerd a])o\r falls on to two |)la(rs h rrirwml 
to^rdirv s(» as to loim .( loot Irom W'liieh di<' coal slides on to (hr 
( w'o extnioi platrs r at hodi snlrs hd'oiii lirn- dm eo.d slidi s dow ii 
in two sfi^ams from phiti- to j)lal<' in a /ipv.im path and is slradil_\ 

jieneti.ded iiv the hot all int i odm i d tin oiirh 1 hr slot s d in t Im w alls 
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Thr liot blast tills th(‘ ov(‘n sjiacc and can only cscajx' to tiu' outside 
by passing lliiou;^di the coal I'dnally. tin' coal reaches tlie vertical 
plate /, fi\(‘<l centrally between the plates <• on both sides, and tlu' 
disehar;^!' an'anynanent, at the bottom This plate makes tin' dischar^^ti 
and op<‘iation of tlu' two hahes of tin* o\en as indepi'ndc'iit ol each 
(tt her as possd)le 

The discliai'^^t' appliance' consists of a cui'ved plate' arranj^ed leori- 
zontally below, and paralh'l to tlu' lont,dtudinal 
axis of the oven, and fixed to a shaft about which 
it, can swini^ slowly to and fro l>y adjiistini; the 
h('i;^ht of the jilates //, th(' ipi.int ity of dried coal 
de'hve'i'e'd from the ri;tht or h'ft of thi'curve'd ])latc 
can b<' regulated aeeordln^ to needs. In the' 
elimensions i^iven here the' sliding of tlu' coal in 
till' r('i;'ion of the* im'tal ]»late‘s is (piite' automatic 
if no stoppai;('s oce'Ui* 

V\o, Ids ui\(‘s a side' view’ e»f the' w’inel eiveii 
een a smalh'r se*ale' , a de'iieete's the' 1 w e) she'e't -11 e)n 
w iiiel e'haniiels wdiie'h run aleein^ t hew'hoh' le'ii^^th 
eif the e»\'(‘n at the' top ami ha\ e' a \ ei t ieal slit in 
t'\e'ry eive'ii W'all coi re'sponeliny to the' teepmeist slit 
1 1 111 liyo IdT 

In freint e)f (‘ach meli\ietual e)\en the' wiiiel 
ehaniie'ls are' attaclu'e! to ve'itical, se'mi-c\'lineli‘ical. 
she'e't-irem lliU' />, wlmse' me'theul of attachmi'iit to 
the' nei;^hbe)urinyr walls is slow n in tie ]S!I. The 
Ce>ai slide's be'tw'e'e'll the' plate's, is e'arrie e] out at the' 
belt teem and falls intei a brick weirk colle'ctin^ space 
e)f w e'eli_;('-shaped sectieiii, fium the' beittom of whie'h 
it is remeevc'el by uu'ans of a weerni coiiveye)r. 

'The belt blast is preieluce'el ]\\ a spae'e situate'd next tei or close' to the 
dryiiii,^ bouse' in sucli a way that one eir two fans feirces air intei 
a blast cbaiube'r anel freim ibis tbrou^di several boile-r tubes bricked in 
with tlu'ir e'luls close' te><^('ther and heated by w'aste steam from the 
W’heele e>f the' mae'hiiiery Air stre'ams out at a temperature of 
abeuit To to So' (I anel a pressure' of about (1 tei S mm. through a 
she'e't-iron chaniie'l into the' wine] channels a and the tines h 
Ids. ld!)\ It then passes threm^di the slits into the various diy- 

iiiy^ eivens as shown above', and enu'iyes satiirate'd with steam 
anel particles eif dust as exhaust vapours which escape into the 
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sui I space the t'xliaiisl lines or lliioui;h a 

of (lusl-ealeliors, 

The h‘ni;lh of llu' o\(‘n usiiallx aniouiits to o (o o To mot u's (In* 
hiH'adth 04 to 0 o nudro, llu* I'lleet i\ hoi^ht oo iiK'ht's, llu‘ imiiihri 
of plates is f x ' 20 - SO to t x 2 d 100 , and tin' distance Ix't ween 

ilu' ovens is 0 d to 0 0 metr*'. In'tweeii tlitan lli(‘ eolh'ctino space for 
tli(' di'ied coal is et)\eredwith iron bars laid in tin' foini of a ^n'ati' 
The capacity is \erv sh^dit, since to 
providi^ an old ]»ress of about. 40 
tons daily output scarcely h'ss than 
t\\ enty jiresst's ai e i('<piiied With 
all accessories this is a \('ry costly 
item. fduthei' disadvantages aie 
sto[)pa;^n‘s ainl ii’rt^milar dr\ in^ can 
very easily talo' place, eo[aous de 
\elo[)nient of <lust, tin' diHiculty 
of contl'ol of the opeiatlon ol the 
jiuiiu'roiis ovens is I'ldiama-d in tin* 
hot dry in;; spai e lilt'd w ith dust, tin- 
dan;;i'rs from tiie^ and e\[)losions 
ar(' increased, and it is mon' dilTn'iilt 
to ('.xtin;;uish tin* tires. Thes(‘ dis- 
ad\ •U)ta;;('s must be addeil to tin* 
others a[)p(‘rtainin;; to dryinj; arran;;em('nts workin;; with hot air aloin* 
In the Halle Minin;; ( 'ommission’s district s[)ecial 
.safety r(';;ulations ‘ are in opeiation for hot air ovi'iis. 

There iim.st he* appliaiice.s wlneli will peaiiiit ot the 
teiiiperaluie of the an us('d for lu'atm;: the dryiiij; appaiatiis 
KiiJ Or.i — Jton- bem^ det('rinmed at any tune. The i(K)in m which the hlast- 
zeiitcil s(‘cnoii }^.;itm;( ai laneeiiients and the fans ao‘ situated inimt not taj 

tliioaeli X i/, fig. ,11 r 1 I , 

13 s uireetlv connecteM by means ol doors or otin'r openiii^^s with 

the rooms of tin' factory m which developnient of coal dust 
takes place. It is e(}ually nnport-int that the dryin;; rooni.s should not com- 
nmmeate, by means of doors or other openin^jjs, witli the remainni}; kjoius of 
the factory, llhuniiiation of the diyinp' rooms must only he ellected by li};hts 
from which air is excluded. 
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KdWiiM (|i, infill. Illl llJUM', 
Vl( W (‘-lllllllcl SC.lll'J. 


Side 


Furtlier, it is laid down,- as ab-eady ri'ported on ]). dbl,that lu'w 
installations of dryin;; arran;;einents to be opei-ated by nu'ans of hot air 

‘ 21 and 23 of the Halle Mine lii.spectjou Uegulatnais, Detauiiher 21, 1003. 

^ 0 of the Halle Mine Inspection Hegulation.s of Hcceniljer 21, 1003 
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;li‘c ioi' :i j>i( Iiiiiiii:n_\ di un^ nj tlirco.ii .iiid tlirii (Hil\ 

willl tll(‘ S|MCI,ll [><‘1 lill'.sKMl nl lllc MiIiIIIl; ( ’olllllllssloll 

111 lOOS .1 (ot.il ()1‘ r>l IJowold w iiid ()\( iis \\ ri (■ ^llll 111 ( ijM'i a1 loll 
(()S and (id a( tli(‘ ( Irwci kschalirii jfinlil and 1 n tddci udr, Lowin 
llliinrlaiid hut (inly hti- dr\in;^^ tin- sicNcd nai^h coal lor (he pio- 
(liictioii oT the so called i )ooi 1)1 KjiH't (t‘S (iinllaiid). while sniall lo.il 
and dust, wa-re thuMl m steam diieis and worked up loi oi(linai_\ 
hi i(|Uel tes 

k’or roiiyli noal alone tin* hoi-aii' o\eiis are iindouhteill\ hrttei 
adaptial than othei ap])Ii.inet‘S, as shown hy cNpeinaiee on a (pialilal i\ e 
seal)' These loiieli coals, eon(ainiin_; lillh- dust altii nian\ 

h')Ui s’ dy\ iim and eonipi t‘Ssion, |)i(‘sscd coals w Im h hold toyt I la i e\ eii 
when neai!\' hiiint ihiouyh, aial aie i onstM jiiciit !_\ in eon^ideiahh 
(huuand 111 llollaiul tinai onl\ inaik''l loi (sa ( a in pin po^c^ sni h as t la‘ 
heatiiie ot loolstools .Old ehaiyiiiy o! snioothiny non^ In addition 
th('\ ai)' ol'teii pieleneil lor heatiny o\ es, alt houyh the piiei‘ oi the 
I tool' i)n(|U)'t t es IS hiyhm than tint oi oidimiiv hi ii piett as hei au^i' ol' 
tln‘ii eostl\ piodiK'tioii 

l^’oi tla- us<‘ of apparatus of almost (‘xaetly tlie sana' ( onstriah ion 
.IS the Ihiwold wind oveiis lor eooliny puiposi's Seel ion \ 

111 I lor-.\ii: \\h SI 1' \M I tun i:s 

'I'ln' best -know n and l'onm‘rl\ most ytiaaallv applied nauiihi i ol'this 
yioUj) is Jaeohi’s hot air and steam till))' app.ii .It Us (liy ltd) which is 
sonit'W hati olih'i' t li.iii t he l\ow old o\ (ai 1 nsi » ad ol' t he two intei nal sta ies 
ol’ met.al slidi's it contains a s\stian ol east iron ste.im pi[it‘s .iiranyed 
\ ei t ieall\’ o\ la* each otluu’ The (‘o.d which is eharytal in at the to[) 
I’alls past, t he t uh)‘s, is di'lh'cted hy tlnaii to the out side, i)ut is piiwaaited 
Iroiii yniny too I'ar hy a kind ol' slusd -met.al Nhaietian-hhnd .ii i.inyeiia ait. 
It, falls simply hy its owai waayhi in a /iy/.iy p.ith to tla hoKoni, where 
it is h'(l to tile eolh'ctiny spma' h\ nn'aiis ol a disehaiyiny .in .inyiaiient 
like the one used in tlu' wind ovmi 'khe st(\un pip)‘s aia‘ of ti\('-sid(‘d 
section, with oiu' I'dye dir<a*t('d upwards, and their ends .irt' altein.ately 
joined toyether at ojiposites sides of the apparatus, so that the steam 
(wasti' sttaiin from the ju'esses and so on) einail.ates throuyh thi' 
systian in a seipentine [lath from bottom to top do tla^ tlat undrrsuh' 
of each tube two vertical plates are attached in such a way tli.d tiny 
form a ehaniu'l for the circulation of the hot air, which, Inaited in a 
special tube apparatus )jy means of wast«‘ .ste.am is foietsl throuyh 
"h . r.d'irnr coal on each side of the channels by means of a \entilator 
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s ill. ‘ <lr\ iiw .> 11(1 cani.s ;n\:i\ t h.' w alcr \ a|n>ur luaiiji 

is wolk.d up \cl\ U.'ll l)Ul \r\\ ll-_;ll( cnloIlKMl IlK.isi cul KM.ill) 


(•( .a 1 is w ' a 


ir 11] IJM'I la_\ cl sot (• 


it 111 ^ t iil)cs and la d .»iily iiilhK iiccs (Ik* hi 
• Is nt r<.al, lap aU.. kmiIiK m\.‘s lis.* to 


\(a\ low ( 


•apa( It \ and tlic \ v\ \ liiL 


In rXiT oN.ais of (Ills d..s,-i ijd i.ai 
()iil\ m o|i.u-alion at two ol tlic oldci 
la,‘l.Mics at r.ittcil'cld i;(‘twccii lSSO<md 
I SPt) dac.da altered (lie al)o\i' d.'si^n con- 
.id,.ial>l\ ,nid linallN (•lMsrl\ a|.i.i eadwd 
(lint ol tlie KoWold oN.'ll siill|)l\ lakiiiLl 
)|i(> 1\\(i sri 1. s 1)1 iii.dal slid.'-- and 

insci 1 111 ^ caiiiiinnieal inp ^t''a"i japes j.io 
. XV .1 1 , li. .)t lie- I ik> in t la a'ait lal 
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sp ,1111 w a*- nit I odne. d aial 
PsTO .il.aiL', w itli i lie (dll. 1 
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iiiCp 

A riad''! 

I; V )/:|i 

h 

tl J AAv 


d d I lel S ( lesel d .( ' 


p.ii \i.iis iollow'iiiL; u-inied Mali a coin 
jd.'le M.toiN that ,sna.‘ that time almost 
tli,. uhote of the new dllds hiilll ha\e 


i,vn 'I'!,.' sii|.. n.ioii. .ir- 1 1- 

rN|n I II ili’i'l li\ 'III' (■i'Mli:ni 

liuiMl, liMi|Urtli' in.lushy iluiln- (In' t wnil y y r:ii s il.'iH'n.l.s to ii 
I,,,.,,. I'll llir •■iliiii.S Iiiii\i'is,il ;iii|illi ,il ion of iniliH'i't Mimiii 

.liviiiy Till Iialuir |.nilirnliiily (In- oii-in, |.ivv,mo. ami Imii.ria 
tiiir o! till' strain lor ili \ my ( w In t linr waste, fn sli, salurale.l, or sii|.. r- 
lieate.l steam), earixmy out tlie llie.inal o|„ rations in the steam 
spare of the drier (lie utilisation lor the purposes ol' ilr\iny ami 
the caiiyiny away ol ipiantities ol Inal m tin- enmleiisnl walei, 
the m-eekity I'oi ]ue\iouslv lieimiy the waste si, am •,! ,,il, ainl ol hei 
matteis ,.l yeinual iiil'Msl, hav.' alnmly he,ii ihsill with al.oxe in 
detail (p|> d 47 to dh'S) 'rin'i,do|,-, it is only in-e,osaiy l,i d, al with the 
d.seription and eritieism ol the most iinpoitaiit st,-am , 111 , is in tin- 
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I’ollovvilii; pa^'s These ai'e tliti steam table diiia’ built b\ tin' 
Zfit/iu I'aseimies/frei und M.iseldnenbau Ak( -ties, and the stisim diaim 
iubediiei de\is(‘dby 1^' A. Sehultz aiid iiiadi* by the MaschiiKUii.d)! d\ 
Ihiekau Akt ties, of M a L^debui ^ I Uickau 'The lew leiiiaiiiin;; steam 
driei-s, siieli as the steam plate oven iiitrodiieed at the beoimiiiiL; '>f ISS() 
by th(' Masehiiieidabrik \'()m‘l Co of Xeus(di('rhauseii, Lei})sie,^ and 
o( hers, hi! V (‘ only fonml sneh limitial apj)lieation that they can be left 
out of consider'ation her(s At present t]iey'ha\(' lusai outstripped and 
('\celled b\' lht‘ lin>.i two sy'stems for a lon^ tinu' 

77/c Sh'diii Tiihlr {Zrifz T(ihl(' Occ//) ( f’i^s. If) to 1 fit ) - 

This di ler, ])i e\ ionsly called the si*>am disc appaiatns, was liist intio- 
dneed mi a working scale in by tlu' Zeit/er faseiiyies/t'uh at lour 

installat loii'^, at the lknyd)an Akt.'Crs biitpiette factoiyaand Cebi- 
Ib'sehke at- Seidteidu'!'^, Lo\\ei’ Laiisit/ Sinci‘ that time the nnm!)ei- 
of sti'am t.d)le ()\ens bnilt by tin' Z<'it/('i' fa^en^ii’s/m ei n[) to the 
middh' of I’.MIS has i^iowii to about bdO, inelndini; the not ('\aetly 
nniiK’ions di lers ior pit eoals, peat, and ot her materials In iH'ceiit t imes 
till' st(‘am table, possibly with slii^ht alleiations from the Zi'it/ d('sii;n, 
is bnilt b\' all other en^^im'i'i in;; companii's makiny bripm't tiiiymippli- 
ances, st id, t he (Tl Zeitz W'orks has al way s maintained its position as 
chii'f maker of thesi* ovi'ns by ri'ja'atedly and sncct'ssfnily improvine 
its (h'sions 

The nsi' of th(' Zed/ and Unssi'-Ti^ler systems of steam tabh' driers 
for pit coals is described in I’art I , \) -SO cf , and iiliistratt'd by fiys. 
20 to bl In any casi', they an' mnch lu'tti'r adapti'd for the much 
softer brown coals, and nndei- certain conditions are i'\en the most 
advantaeeons drydni;' appliances. The lU'W desiyni of Zi'itz steam 
tabh' drier consists of a lar<;c number of donbh'-w ailed, steam-heati'd, 
hollow' iron discs or st-eam tables T (ti;; 1 4 1 ), w hich, in addition to an 
nnheateil sii-ve and roll table dV are arrani;vd one above the other. At 
their circnmfen'iK’es tlu'y an' ht'ld by four cast-iron hollow pillars 8^ 
to Sj (fi;;. 142), and I'ach has a circular hole cut in its centre so as to 
form a shaft -slnqu'd space. In the centi'e of this space the vertical 
shaft- W of tin! stirrer re\olves; its arms r and sheet-iron sho\els s 
slowdy mow the moist coal ehari^i'il in at the top in a spiral path over 

' C\mntrclu‘Usi\e (leoa'iptieio of tlii^ <liier :ue lo be feuinl in tlie [)a]>eis 
1)\ {] heuibe, “Der |;(‘i.;en\\arlip^t' Stand der Ihaunkelilciibi ujuet te.'' Fala ikatioii,” 
Z f il i / 11 it 7 Pi, .S7 , Mil xwin , ISSI, in the aitiele by 

iMiiiotein I'll Fuel m Dainiiierb Hu/idltiuh tin ihcniL^Jieii T<i'hii(diHji<\ vel i\ , 189S, 
p|> D'l to 33, with 11 and 12 ; see also 1 he diutsehe PraunhoJileiiindnUnt,^ 1908, 
a, V -V. 
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tlu' surl’iirt's nl llu' vai’ious (al»lt‘s altri'!iat<-l\ Ikhu (lie iiisidt' (n tlir 
out.sida and lioni tin* outsitlc tn tlu- inside nnlil it is (inall\ Kd.i\\.i\ 
in tin' di ied stale at llu' l)nttoni d'lie a(ti('n is \ ei y sniiilai (nflial in 
the llaiiK'dieatt'd table o\en (]>. d7(h 



Fk.. 141, Z(“Uz stt am tal»l< diici V( 1 1 ical ^ < Ii'Mi Si.ili 1 <i0 


Tln' S(('<i lit Tiihlt’S <i nd (Jiri r J[< <if I iKj. — it is ohs i<ai.s I’loni fiy^s I 
and that the horizontal hollow tahl<‘s, whose exieiiorand inteinal 
diameters were ioniH'rly dfS and 1 2 metn-s r(‘,spe<'ti\ cly, hut have now 
been iiirri'ased to 5 and ]'5 to 2 meties, aie niadt; n|> ol’ loin eoni|)!e( ely 
(dosed s(a;tors of etjual size which lit (dose up to eaidi othei and are 
individually chaii^mabha To resist wear and tiar ea(di ^(‘Ctoi (liy. I b‘h 
1 and 2) has a thick upper plate and a thinner under plate ( 10 and S 
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nun. thick) iniuh; ol' wroii^^ht iron or mild A cast-iron rim is 

laid l)(‘tw(M‘n IIk^ two j)lat(‘s at the cd^es and the, wholi' closely rivet(‘d 
to; 4 ('ther, while in the centn* seven concentric circles of unironnly 
distrihuted j‘iv(‘t holts at sonnnvhat ^n'iiter (listanccs (1)2 in 148), 
lilted with cast-iron stitlenin^^ rin^s, hold the two p1at(‘S close toircther 
and kc(‘p th(' s(‘ctor steam ti^ht. The upjM'r ht'ads of the whole of the 
i'iv(‘ts ar(‘ Hat, cone-sha[)(Ml, are coiinter-suidv into the upper plate, and 
suhse(jU(;ntly chiselled and lihal h^vad with the; surl’ace of the plate. 



Kkj. 1 1'J, -Zoitz steam table (liior. I’l.iii and linii/ontal sectmn.' Scale- 1 GO. 

'The lower rivet heads, howeviu-, are of the usual semi-spherical shape 
(sci' also li^e 147). 

This I'xcessive riveting is essential, since the table sector must 
remain steam tight and maintain a perfectly Hat surface even under 
a steam })ressure of about 2'5 to 8 atms. super-pressure. 

lltd'ei’t! mtroihicliou and Inmnnermg over, mild stiad rivets mie^l nut, like 
ordiiiiiry wruuglit-iioii rivets, he heated to a wliite heat, hut only to a red heat, 
otheia\ise there is a possibility of tlieir fracture during the working of the steam 
table oven. 

The inner (slge of the cast-iron rim is broadened out into a Hange 
(lig 148) for riveting on an angle-iron .segment whose upright side 

e ‘ Discharge openings, stirrers, and driving mechanism uie omitted 
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may picvcaii tlu' coal sci.ijird oil’ 141 ami I U) 'To 

I'acilitatc ili(‘ introduction of strain and tin* rcmo\al td’ condrnstd 
water tlu* external (‘ast-iron rim is swollen out, close to the junctions 
oi' the sectors Cast-iron platA‘s with central holes <li , and an t'xteinal 
llan^m tor fixin^^iothe llani;e of a heiil tube K (lii; 14ll), art' intrt)duct'd 
at these points. 

Tli(' plate IS 1 e[)res(‘nt('d on a lar;::)' scale in lia ll-h d and I ht ina lion 
/ontal and vortical sections, wlnlc a is a fioiit \it'\\ 





Fid. 1 13 Sictol "I .1 /i'-lt/ ^tf.un t.iblr. 


As shown tor a comph.'te table in 142, tlu* hole t/c in one plate 
serves for the introduction of steam (/ into the interior of the tabh;, 
while the hole in the other [ilate of tlu- sanu* Maxtor seiaes for the 
‘ I'emoval of the resulting c(mdens»al water Kte ahjii^ wdth a et;rtain 
amount of steam at the pressure of exhaust. 

The other ends of the bent copper tubes K (of 2 to d mm. wall 
thickness) of two adjoinin^^ se<^nnents are connected by means of 
Hanges to short horizontal connect im; branches (T om* of tlu; lour 
columns to At the four bottom tables these connectin^^ branelu'S 
are provided with stop valv(*s,^ It wall be .seen that the two diametri- 
' Oiinltol from llic diagiam 
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(‘ally ()j)|)').sit(- ])i!lais S, and (‘acli proxidt' the two sialoi’s fitting 
io;^(‘IJi(‘r near ihrm with Itoi steam, while S, and S, lake' up the 
(‘ond(‘ns(‘d wahjr and wasl.e sliaim Ironi the sectors and convey it to tlu^, 
steam lra[) helow or to a eollee(ii>;^ well undm- the sanu' pia-ssure tis the. 
table (npwaids of I o to '1 at ms. siiper-pr(‘ssnre) 

111 oi’dta lo (hUennme readily at any lime if the lower table is I'lee of water 
and tie' sD'am Irap or boiler h'cd a[)|).iiatiis is wotkin^'' piopi'ily, a walei’ 
indicator desij^iu'd by l)ir llol'/hei ^er (( Irulx' i'diedredi Wilhelm 1. at tosti'- 
hraii, bowel (iausil/J) can he most smtahly lilted close to one of the evhaiisl 
eohiiiiiis, whose hevi'r pdrtion it (‘omieets to tie' upper tahli'. It consists of a 
^nis pijie eonie'eted .it the hollom to a watei c^aiiee 1 metre hindi and a stop 
valve. 

In addition, emdi st'ctor (d tin* steam table is prov idl'd with vertical 
dischart;*' openings o {(i<;s 141, Idd, and 1 fb), wdiich are situati'd 

alletnadi'l}' at the outi'r and innm' ed^U's K'spi'ctivi'ly of two con- 
secutive tabh's. 

dabh's dischari;ino tie' material at tin' inner edo’e an; prov ided witli 
2x4--<S, and tliosi' dischari;in<^ at the outsidi; have dx4 = l’2, such 
opi'niiii^s throu^di which tin* coal, bi'out^dit. hitlu'r by the shovels of tin' 
stirn'r, falls on to tin* tabh' Ik'Iow Tin' distance bi'twi'en tln^ tables 
Generally amounts to 2t) cm., tin* licii;ht of fall (— thickness of table 
-f distance) to about 25 cm. 

ddie number of steam tabh's usually varies from 20 to 32, of wdiich 
oin' is tin; sieve' and roll tabh*, which is not heated (si't* b('low), accord- 
ing^ to the water content of the coal to be dried and the temperature 
of the steam. The lu'atin;; surfaci' \'k of a steam table, lu'ch'ctine the 
dischar^n' 0 })enini;s and tlu' bottom, is eijual to the surface area of the 
outer circle 1 diminished by the surface an'a of the central hole {t). 

ddierefore, 

fV/- 1 l)‘^-d-)7r 4, 

w ln'r(' 1) is the outside and d the inside diameter. 

If l)-5 metres and (1= 1’5 metres, wa' ^mt 

Vh (25 - 2 25)3-1 1/ 1 = 17\S8 S(| meti es. 

'This must be diminished by tin* total area of S to 12 openin^^^s. Taking 
an av(*rage of . 10 openings, wdth a total area of about 0 13 sip metre, 
the heating surface of a steam table in contact wdth coal wa)rks 
out to 

17-Si''< - 0-13 -- 17*75 Sip metres. 

'' ^ Z. ]haunLihl(\ V., lUOT, No J3, p[i. 682-3, lig. 280. 
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Hio totiil surl’aco i)!' a (*()iii|»l('t(‘ so-am taMi‘ driia' is i I um I' i'oii' 

with 21 lu'uhnix tables e<|Ual to 24 x IT 7d i'li\ sij in 
and ,, d2 , , 1)2 x I7 7d .-ddS ,, 

Aerount inusi also ho taloni of the fact that the bottom jilates oriln' 
tabl(‘ radiate lu'at, \vbi(‘b ol‘ course is not so elleetue as the imnitMliale 
beat-snp|)l y iVom ilie ioj) ])late. since it can only alltsd tin' coal nio\ed 
over the table below tbroiixdi an intermediate !a_\ei ol badly eoiidiiet - 
in^ air 20 cm. in tbickness 

It is n'eomniended, |)aiti(adarly I'oi tln'Woiknm iiji ol’ coals I’loin 
open wa)i-kinys, to (“boost' a lari(e nnmb('i of In'.itini; tables in (ndt'i to 
hav(' ])l('nty ol beating suilaet' a\adablt“ e\t“n in cases ut an e\t in- 
ordinary biyh eonti'ld ot W atel* snbsetplent Ujioll e\eessi\i“ laill 11 a 
smaller lu'atiny^ suid’aci“ is sullicit'iit in diy st'asoiis, it is dhIv neeessai \ 
to cut ()irtli(‘ steam from tbe lowest table or (In' lower tables ly closiny^ 
tb(' stop valvi's in tin' bt'iit I ulx's ddieii t/liese iiidieatetl tables can st'i \ (' 
for an\' (b'sii ('(1 cooline ol tin* ade'Hiately di nd e(»almo\ed o\ertliem, 
bv iiK'ans of tin; extt'iior aii ciieidatine below Icoobiie tables) 

( )ccasionall\' tlie steam tabli* drieis art' piosidetl, as a mattm’ of 
coin sc, wit li a ft'W unbeattd simpk' sliet't non sectoi s (eoniplet e discs) 
foimine cooline tables at tin* bottom If ctioliny an aiiytnneiit s are 
pios'ided ('Iscw In'i'e, t In' lowt'st steam tabk' wliieli is not- letpiired for 
dr\ ine at tin' time is taken out <)f tin- o\en in sectors to avoid un- 
necessai'V wear aftt'i' tbe ri'inoval of tin* (;oi respondniy^ poitnni of the 
stirrei’, wbicb c<in be I'asily (“tlected. 

kb"' 14-7yi\es an (“Aample of t bis W'e si'e tin* bottom poitioiisol 
tlir(“(' sU'am table ovi'iis const met <“d by tbe Koniein Maiieii llntte ol 
(dinsdmf (Saxony) aiiMny<'d oin* alter tfie otln'r ddn'ir principal 
variation from tin* Z(‘it/ dcsien lies in (lie fact t liat, t lie pillai s consist 
of four wu'ou^lit'iion ni mild-steel t ube sei^meiits riveted toeetber by 
vertical Hanoi's, titti'd vvitb brackets s(*rew( d on, and sjiecial japes 
Ix'bind the (;olumns, with sboi't, conin‘ctmi;^r braiH'b jiijx's to tin- bends 
for th(' introduction of steam and foi tin* i-emoval of condensed water 
and w'aste sti'am. Tbe front oven cbsarly shows that six mon* tabb's 
can Ik; placed on the fiei; pillar biackets and the veitical stirriny^ 
shaft can b»' provided with the coi’i esjioiidiny crosses and shovel arms 
below the last visibb* steam table Side connect iny bianebes not in 
actual us(; are closed for tin; tiim* beiny by scn'vvdny on blank tlanyes 
Pby. 1 T), hovvc'vei*, shows a drier of the same desiyn in wbieb tin* whob* 
of the tallies are as.semblcd. In tin; sj)ac(‘ at the liont (In' eoliimns are 
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standing ready for the erection of a new oven. Further description of 
the illustration follows later (p. 391). 

The ,St.irriu,j Gear (figs. 141, 142; 144, and 147).— The vertical main 
sliafi W makes 3 to (i revolutions per minute, aud carries on a thickened 
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Plan. 


Fkj. 144, - Maui shaft, cross, stirrinj,^ arnis, an<l coal-iiust exhaust ajipliaiicoH 
of a steam table drii'r. 

jjortion above each table 8 a cast-iron cross of triangular section built 
up of two similar sections bolted together, 3^o tlie cross are bolted four 
wrought-iron stirring arms r (fig. 141), each carrying a number of re- 
movable inclined stirring plates or shovels .s (fig. 141), standing at right 
angles to the surface of the table at etpial distances from eacli other. 
Tkey are fastetied either directly below the arm itself, as indicated in' 
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fig. 142 (see also BO, p. 83), or better by means oT narrow metal 
strips attached rigidly or in a hinged fashion to tlie arms (fig. 141). To 
the other ends of the sti'ips, plate shovels are bolted and trail after them 
as trailing shovels during the rotatory motion of the arms. 

The attachment by means of strips is to a certain extent more 
advantageous, since it takes up the gradual wear of tlie lower edge of 
the shovels; the metal strips attached to the arms arc simply bent 
down from time to time in order always to allow the shovels to rest 
on the surface of tlie table. In the case of the hinged strips tliis is 
effected merely by virtue of the weight of the trailing shovels, which 



Kic 145. — I)oul)le amuigoinent ofslioviih on the stiiiiiif^ arm of a steam table dn'or. 

is of distinct advantage. The shovels are metal plates of a few milli- 
metres in thickness and bent to a right angle. Their customary shape 
can be seen from fig. 145, which also illustrates the double arrangement 
of the shovel plates often met with, more especially on the lower tables. 

The left plate is rigidly bolted immediately to the stirring arm 
(represented in section), while the right plate is attached by means of 
metal strips and hinges and acts as a trailing shovel. By means of 
this double arrangement a thorough turning of the already partially 
dried coal is effected, for, while the leading plate shovel no longer quite 
touches the table after a certain amount of wear, and only pushes aside 
the coal particles of the upper layers, the trailing shovel which follows 
moves and displaces the n'.sidual coal of the lower layers in a similar 
manner. 



'^ RRiqOEms 

Ttlic position of the shovels depends on whether the coal has 
to be ]iioved in the well-known spiral path towards the discharge 
openings of the inner or outer edges. For transport towards the 
interior the plates make an acute angle, and for exterior transport an 
obtuse angle with the rear side of the stirring arm. In any case, the 
last plate running next to the inner or outer edge is placed in a suitable 
converging direction with the neighbouring shovel so as to form an 
acute angle to take up the coal in front and completely scrape it oft* 
into the next discharge opening. In this way the coal is prevented 
from remaining on the edges and becoming over-dried. 

The number of shovels on the upper tables usually amounts to 9 
or 10 and often more, while above the lower tables there are 15 to 
1() shovels on each stirring arm with the simple arrangement. Con- 
sequently, there is a total of 1500 to 2000 shovels in a tall steam 
table drier with about 24 to 38 tables. 

The material which has proved to be the best for making the 
shovels is the softest possible (Swedish) wrought iron. In the modern 
brii^uette factory of the Eintrachtwerke, Lower Lausitz, the shovels 
made of this material last on an average for IJ years at about 5J 
revolutions per minute of the stirring arms, while in the older factories 
at a speed of about 3 revolutions per minute they last about three 
years before requiring changing and repairing. This is effected by 
cutting off the worn edge and riveting on new metal strips to bring 
the shovels to their original heights. 

The usual method of attachment of the stirring arms to their particular 
cross, illustrated in fig. 144, has the disadvantage that a breakage of the arm 
affects the whole of the cross piece concerned, with the result that the whole 
half of the cross has to be replaced. This is obviated by the application of 
the cross arms with removable flange attachments designed by Brednow, wmrks 
manager of the Bciszel pit near Cologne, and constructed by the Holner 
Eiseuwerk und Apparatebauanstalt of Bruhl.^ The cross section is chosen so 
that only the flange breaks under great stresses. 

The Sii'/yply Arrangement (figs. 141 and 142). — The supply of fresh 
coal from the coal store is carried out by the main shaft as follows : — 
The upper cast-iron cross K carries two hooked-shaped gripping arms 
g bent upwards and extending horizontally inwards, above two opposite 
stirring arms. Below the hooks are fixed some inclined sheet-iron 
scrapers which glide over the circular cast-iron supply-table A, take up 
the coal fed on to the table through the annular feeding opening e, and 


^ Z. JBmunkohle, vjl, 1908, No. *7, p. 119, fig. 61. 
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scrape it over tlui edi^e oi the tal>lc to Tall dost; to the inner of 
tile upjier steam table. The constant removal of coal IVom the siip[i!y 
talile results in a steady fall of fresh coal from the lu'aped-iip stock 
above, which, of course, must always be immediately rcplenisluul (cf. 
pp. ddd to 345). A removable iron dome A prevents the elevation of 
the main shaft head by the pressui'e of the coal. 

A sheet-iron cylinder c, which forms the outer ('d^^e of the annular 
char^in^ o[)enin^^ and which can be moved up or down according* to 
reipnrcimmts by means of a triple-ai'incd adjustment S/ carrieil abov(^ 
by a spindh', scrvi's foi* the regulation of the coal-su[)ply. When 
the cy'linder is fixed low a small amount, and wIk'Ji hi^h a hir^(;r, 
({Uantity of coal is supplied to the sup[)ly table. 

A ppi K! nvc,^ far Swriiuf aiviHj (ArushiiKj (^xtrsi' Pictu’s of (no I 
(( nd l\('i)(ori ]}(f (doircoai Spl iitlers, Bustij J\i ti ivies, <i iid olher Foreofn 
Made rials ((i;(s. 141, 144, and I4(j). — For this important puiyiose tlc' 
new Zeitz stixim table drier.s (.Mann’s patent) are pi’ov id(.‘d with an un- 
h('at(al sie\e and roll tabh' Ts and tw'o iron rolls u\ and a\ (lii; 141) 
U]) to 25 ke. ill waMt,dit, below the 7th, Sth, hth, or lOth (or e\(‘n lower 
still) sb'am tabh‘, according;' to tin' low' or hi;;h moisture contmit of th(‘ 
coal to be di’ied. This t.ibh' is intmided to deal with tlu' finer jiartich's 
of coal which are sulllciently dried after traversini; sonii' of the tabli^s. 
They are then ,se[)arated from the coarser particles re(|uirin^^ further 
dryiiio, and ])y this means over-dryini;' and unmaM'ssaiy loading of the 
low(‘r fables an* prevented (set' also p. 350). l^hirther, the coarser 
particles are cruslu^d to a c(‘itain (extent in order to accelerat(‘ the 
dryin^^ and ri'lieve the jiri'sses, and the residui; of tlu' coarse char- 
coal s[)linters, fibrous [lartich's, and forei^'n materials not adapted 
to [iressin^', which wau-e not separat('d in tin' wajt preparation ai-e 
removed as completely as ])ossible This is effected as follows — The 
coal falls fi’om the stc'am table imnu'diately above on to the inin'r 
('d^\! of the sieve and roll tabh* Ts (fin 141), wdiich also catclu's 
the whole of the coal fallinn over the inner edj^m of the top table 
with tin' aid of the conical sln'ct-nu'tal ca]) 11 (fin 144). The table 
T.s contains three conc(*ntric annular sieves (A, Jf and in fin Idb, 
n'presentinn a sector of a table, mannihed) made of sln'i't iron contain- 
inn sipiaiA' hoh's 3x3 mm. in the inner ring and SxS to 10 x 10 in 
the others. 

between the sieves tln^ annular cast-iron roll paths iv and //’, are 
situated. The coal is first scraped spirally over the inin'r sieve (' by 
the inner shovels of the stirring arms revolving immediately abova' 
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the table, when the dust falls through the holes on to the steam 
table below. Coarse pieces, however, pass on to the roll path to be 
lightly crushed by the conical roll w, (fig. 141), dragged after the 
stirring arm by means of a bent bar, and to be conveyed to the second 
sieve (the central one) by the corresponding shovels of another stirring 
arm. This sieve allows the sufficiently small particles to pass through 
while the coarse particles still remaining travel on to the second roll 



track where they pass under the second roll (fig. 141) for further 
crushing. On the third or outer sieve the last sieving of the fines is 
completed with the aid of the shovels, which also remove the woody 
splinters, fiVjrous matters, etc., left unchanged or insufficiently crushed 
by the rolls. They are scraped through the discharge opening 0 
(fig. 146) and fall through sheet-metal pipes into sacks or other con- 
tainers below which are emptied from time to time. 

In order to save wages, in the modern table ovens the removal of 
the woody and fibrous chips is effected through several openings and 
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inclined pipes into a worm conveyor lor chips running along the back 
of the oven for conveying the whole of the waste in the direction of 
the boiler-house. 

The steam table immediately below the sieve and roll table re- 
ceives the sufficiently dried coal dust under the lirst sieve and the 
pieces for further drying below the middle and outyr sieves. While 
the latter is moved towards the outer edge of tlu' corresponding 
shovels (about of the total number), the fine coal is conveyed 
simultaneously by the remaining third of oppositely inclined shovels, 
and (hffivenul over the Iree inner edge into the bent hopper t (tigs. 141 
and 144), fastened to two opposite arms, or Ix'tter, to the four arms of 
the stirring cross immediab'ly below, and carried round with it during 
the rotation of the shaft. From the lioppcu’ / the tine coal slides down 
inclined tubes r on to the lowest table, where it is combined with 
tlui si(3ve(l coal from the middle and outer sieves aftcu’ passing over the 
intermediate tables. The whole falls through the discharge pipes 
(tig. 147) at the outer edge of the table into the dry coal worm con- 
veyoi* (oven coiivcy'or) 

The drive of tln^ stirrer is ellecbMl in the liianner depicted in tigs. 
141 and 147 b(‘low the lowest table by means of a large gear-wheel 
keyed on to the main shaft and a small bevi'l-wheel whose shaft, 
situated in two bearings, carries at its far mid a three-speed cone 
pulley and a friction coupling which can be thrown in or out of gear 
by the revolution of a hand wheel. 

This ai’rangement pmmuts a gradual starting of the stirrer, [ire- 
vents fracture of oiu; or other of tlu^ shafts under (‘\c('ssive demands 
as a I'esult of the breakage of tin; crosses or stirring ai'ins, simply by 
partial over-winding of the frictional resistance of the coupling, and, 
within certain limits, permits of a simph; changing of rotatory velocity 
by putting the driving belt on to a larger or smaller pulley. 

dlie driving of the various stirrers of a brii|uette factory is effected 
either by a common long transmission shaft set in rotation by the dry 
operation machine in the engine room, or by a special small machine 
such as an electric motor. Single drive, especially by electric motor, 
has been continually devadoped of late because of its great advantages. 
In the beginning the individual motors were simply placed close to 
the drier concerned in the open drying room, but in view of the 
modern mine inspection rules ^ this is only permitted on condition 
that the electric motors are housed in special air- and dust-tight pro- 

^ Bergpohzeiverordiuing des Kgl. Oberbergamte Halle, Dec. 21, 1903, § 9, 1. 
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tectiiig cases on tlie grounds of safety. Since other electric ]not(n^s, 
regulating appliances, safety applianc(‘s, resistances, etc., only iK'ed to 
1 k‘ installed in such rooms where a development or entranc(! of coal 
dust is excluded, the motor with accessories is, in modern factories, 
installed in brickwork rooms behind the drying ovens, provided with 
aTi iron swing door, the motor effecting the drive of the stirrer by 
means of a short transmission shaft. 

In this way the single drive loses above all in distinctiveness, and 
in addition the control of the various motors, with their keeping in 
good condition, is rendered more difficult. 

The power re(juired for an old steam table drier of small design 
amounts to about 5 to G ff.P., but for a big modern ov(m (with 
st(%am and 1 sieve and roll tabhvs) to about 9 to 10 tl.P. according to 
whether the working isinormal or very heavy. 

The diiMict rotating pole motors by 8iemens-8chuckei*t are specially 
adapted as driving motors Tlu^y usually take; about t8 am[)s. or 17 
amps, when fully loadcul at 7)00 volts, and yield tlKU’cTori' 500 x Id^GoOO 

watts = about 9 H.P. to 500 x 17 = 8500 watts or = II.P. 

78() 780 

Under certain conditions they may be loaded considerably higher, even 

up to 80 amps. 

Th(‘y have a spark-free motion at the various V(doeities up to 1200 
per minute, corresponding to six revolutions of the stirrer, and are 
provid(‘d with regulating starbu’s and adjusting resistances. 

The output of an old ovim reaches 85 to 40 tons, but of a mo<lern 
ov(m uj)wards of 58 to 75 tons of dried (‘oal in 24 hours, corresponding 
also to the output of an old small press or a modern big ])i‘(‘ss vv- 
spectively. With an availabh' heating surface of 508 S(|. metiH's (see 
p 881) in the largest ovens, tluu’efore, U[) to 180 kg. of dried bri(pietting 
coal I’csult from each squain; metre of heating surface' per 24 hours. 

Corri'liuj (he Table Driers (ligs. 141, 148, and 149). — In onh'r to 
prevent loss of heat by radiation, and tlu' passage of dust from 
the sb'am drier into the drying room, it is necessary to close the' 
inbu-nu'diate spaces betwei'ii the tables up to the air-('ntranc(' and 
vapour-(;xit openings witli a cover. Ifowevi'r, this must be movable 
and capable; of being easily opened at certain places so that the air- 
su[)ply can be stop})ed, incivased, or diminished; the; we)rk of tlu' 
individual tables controlled l)y inspe'ction and the' faking of sample's 
at any time; possible; d(;tici(mcies in and damage's to the' stirreis and 
tables recognised and rapidly rectified , the necessaiy re'iiewals carried 
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out without the expenditure of too much time and trouble, and any 
possible conflagrations in the interior of the oven rapidly extinguished. 

These various re(|uirements are fulHlled to a large extent by the 
Rowold sheet-iron cover with section catches and adjustable slides, 



Fid. 148.— Coveiing of a Ztnlz steam table drier by sheet-iron doors with air slots 
and slides. Scale ~ 1 : 60. 


patented in 1885, and also by the equally old Zcitz covering by 
sheet-metal doors, witli air slots and slides, illustrated in figs. 141 
and 148. The individual intermediate spaces between the tables are 
surrounded by two narrow .sheet-metal doors bent to the curve of 
the table and overlapping to a certain extent above and below. 
They are hinged on to pins on vertical flat rails fixed to the 
columns at the right or left, while their other ends can be fixed to 
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a broad central rail by means of hooks or catches. The sheet-metal 
doors must open outwards, and when necessary can easily be removed. 
In addition they permit of the entrance of air without opening the 
door by virtue of the horizontal air slots fitted in front with vertically 
adjustable sheet-metal slides. 

Fig. 149 shows a Cainsdorf design of steam table drier with the 
sheet-metal doors without slots and slides, a construction which is 
often carried out in Zeitz ovens. Above the lowest two tables the 
doors are removed so that outside air can enter here as well as above 
the third and sixth tables from the bottom, where the doors to the right 
are left open. In this drier the pillars with the vertical pipes standing 
behind (for steam and condensed water) and the pipe bends are also 
covered with sheet-metal lagging for almost the whole of their height, 
so as to limit as far as possible the unavoidable loss of heat by radia- 
tion from this important part of the oven. 

The upper half of the oven is made more accessible by means of 
a staircase and a staging. For examination of the highest table of 
the lower or upper half a ladder placed either on the floor or the 
staging is employed. If, however, such a stage is non-existent, which 
is often the case, a number of ladders of various sizes must be available. 

The very important regulation of the air-supply is generally the 
task of the biTiuctte manager. This is influenced by the varying 
water content of the coal to be dried, the strength and direction of 
the wind, as already laid down in the general part of this section 
(pp. 847 to 350). 

If the air entering the oven is naturally warm or preheated in 
the briquette factory, and is relatively dry, or if a strong wind is 
blowing, only a few sheet-metal doors or air slots need be opened 
and are best opened on the side of the oven opposite to the exhaust 
ports. 

Warm air can be obtained simply by installing the ovens above 
the presses, so that the air which is not inconsiderably heated by 
radiation in the press room can rise up to the oven room through 
holes in the floor. This provides a great advantage over installing 
the ovens on the ground floor. 

Exhaust of Valours . — For the removal of vapour from the 
modern steam table drier, a square-shaped brickwork space, situated 
between the rear columns and usually covering | or J of the circum- 
ference of the oven at the back, is sufficient. In older installations 
it is continued as a vertical vapour chimney into the open air above 
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the factory roof, but in the modern plants tlie vapnni*s are passed 
tlirougli a system oi* dust-eatelmrs pi‘(ivious to passing to the cliimney 
communicating with tlie open air. 

Originally the steam table ovens had a central vapour Hue forming a 
continuation of the hole in tlie njiddh', at the to]), the crude coal-supply hc'ing 
arranged sideways. Tliis arrang(unent, how(!ver, did not ])rov(' very succi'ssfiil 
espi'cially in unfavourahlo weather (formation and deposition of condensed 
water from the vapours, entrance of rain and snow' into the o\'en, resulting in 
stoppages and diminution of the output). According to e\[)('rimeiits made at 
the (Iruhe Marii' 1. at li.('[)pist, Lowi'r [jausitz, siuHi a drier only gi\('s 80-7 ])er 
cent, of the (piantity of dried coal given by an o(]ually large talih' ovim with 
side exhaust and central feeding arrangement 

If the steam table driers, as is tlui case at many evim modiwii works, 
have about half or the greatest parts ot‘ their heights opiui, i.r. un])i-o- 
ti^cted, th(‘ side exhaust (with a cmitral supply) is limited to tlu' upper 
portion of the ovmi, and in the lower [lortion tlu^ centi’al opiuiing in tlu' 
tabh's round the main sliaft servers as a Hue for the ascent of vapour. 

Fui’ther information on the exhaustion of and dust extraction from 
exhaust vapours will be given in Section \'ni. 

Dislrlhnfioh oj Hcni /n n Sfruni Table Otuai and Pr(>j)()S(dy for ili(‘ 
I ))} prorriiirvf oJ Strain Tabb' /bve/’.s. —Under this Inxiding, \V. F. 
Itandhahn has conimunicated to the Zrdsnhrift Jira}i idioldr ^ sonui 
vtuy valuable considerations based on dtdiniti^ working (U)nditions and 
a s(u*i‘js of (‘xpi'riinents. The more important points are repeated in 
till' following [lages. 

In th(‘ first jilace, it was mau'ssary to lay down a nuThod of research 
to obtain as conclusivi* as possibh' a I'cjiri'smitation of tin; imd-hod of 
working of a st«\ani table oven, [larticularly with ri'gai'd to the dis- 
tribution of lu'at, in ordm- to a])])roach msaixu’ to the jirobhun of 
diminishing tin* luxit lossi's as widl as the useful heat r(M|uii('d in tlu'si^ 
driiM's, thus (dlecting an economy in tlu' steam usisl, which at many 
work'- forms a, considm'abh' jiart of th(' total (*osts of bimpuTting 


I. The Distribution of Heat. 

A sti'am table oviui ()4 nudn's high, 5 nuTri's exterior and 2 imdn's 
inbu'ioi' dianietiir, with 25 steam tables was emjiloyed. The maximum 
continiKMl out])ut from seven su(‘h ovens was dried coal for a total of 
3Sf) tons of bri(|iU‘tt('s ])er 2d hours, and tlu'refori' 22(12 kg. bri(|U<*tt('s 
containing Id [)er cent, moistaire wi're obtaiiunl from eaidi oven daily. 

' 11107, VI , No H4, }). 417 ■•>01 
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This corresponds to 2210’5 kg. of dried coal with 12 per cent, fnoisture, 
the lowest ascertained on the last table heated with steam. Assuming 
a 5 per cent, loss of coal dust ^ arising in the dust extraction and blow 
of the stamp, the hourly requirements of each oven amounts there- 
fore to : — 

Dry coal . . 2327 kg. with 12 per cent, water. 

Moist crude coal . 4451 ^ „ 54 „ „ (average). 

Water . . . 2124 kg. evaporated. 

During the experiments under consideration the vapour pressure in the 
oven was 2'3 atms. (absolute), the steam temperature was therefore 
124° C. (compare table on p. 364), and the available heat in the steam 
(inner and external heat of evaporation ^) = 519‘428 calories per kg. 

Measurements made in summer showed that the circulating air had 
a temperature of 21° at the bottom, 34° at the top, and 26° at the 
middle. In the oven itself it appeared that a uniform temperature of 
57° (measured in the exhaust flue) prevailed. The degree of saturation 
of the air was 72 per cent. For Central Germany the average yearly 
temperature can be taken as 8° and the average relative moisture 75 
per cent. (p. 351, footnote). 

Calculation of the Heat Requireiaents and Losses. 

A. Effective Heat used. 

The temperature of the coal above the oven was found by repeated 
measurements to average 16°, therefore the water to be evaporated 
from the coal must be heated from 16° to 57° and evaporated at that 
temperature. Therefore each kilogram of water requires : — 

Liquid heat . . . 57T21 -16 006= 41 1 15 cals. 

Heat of evaporation at . . . 57° = 566’763 „ 

Total . . . =607-878 cals. 

Since the oven evaporates 2124 kg. of water per hour, the total amount 
of heat required amounts to : — 

Q = 2124 X 607-878 = 1,291,105 cals. 

‘ In reality the loss is higher rather than lower. 

2 The method of calculation can be seen on pp. 100 to 101 and pp. 347 to 349 of 
this book. 

3 According to Randhahn, the external heat of evaporation (hereabout 42 cala.) 
13 reckoned with the available heat of the steam, whereas according to R. Vater 

and J )impfimHchme, p. 383) only the internal heat of evaporation is given up 
again on condensation. 
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B. Heat Losses. 

1. Heating the Coal . — The residual water in the dried coal 

9QO7 y 1 9 

= — — = 279*2 kg. must also be heated from 16° to 57°, requiring 

a heat expenditure of : — 

= 41 *1 15 X ‘279-2 = 11,481 cals. 

The dry substance (like coke) has a specific heat^ of 0-2031, so that it 
requires for heating purposes: — 

2327 X 88 

X 0-‘2031(57 - 16) = 17-052 cals. 


Therefore the total heat required for heating coal amounts to 
Qi == Vi + 7*2 == 28-533 cals. 

2. Heating the Drying Air and Waste Air . — At 8° 1 kg, of 
saturated air contains 0 006572 kg. water, and with a degree of satura- 
tion of 75 per cent, therefore it contains 0 004922 kg. The exhaust 
air may contain 0' 106047 kg. at 57°, but with a degree of saturation of 
72 per cent, it only contains 0*073355 kg., and the difierence between 
these two figures (0*071426 kg.) gives the amount of water carried out 
of the <jven by each kilogram of air. Therefore the amount of air 
necessary to remove 1 kg. water from the oven is : — 


1 

007i42G 


= 14-0 kgs. 


and consequently, for the hourly evaporation of 2124 kg. of water, 
each oven re(juires : — 

14 x 2124 = 29,736 kg of air. 

With a relative moisture of 72 per cent. 1 cubic metre of air weighs 
T044 kg. at 57°. Therefore 28,470 cubic metres of air circulate through 
the oven every hour, or 7*91 cubic metres every second. 

These 29,736 kg. of air must be heated from 20° to 57" and with a 
specific heat of 0*2375 : — 

= 29,736 X 0-2375 x 37 = 261,300 cals, are necessary. 

The 29736x0*004929=146*6 kg. of water originally present in 
each hours supply of air must also be heated, and reipiire for this 
purpose : — 

^, = 146-6 x 37 = 5678-6 cals. 

Therefore the total heat used for warming the air is — 

Q, = 266,979 cals. 


* The quantity of heat required to heat 1 kg. of the body through T C. 
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Losses by (“oiulueiioi^ and radiation are calculated from tlie formnlie ' • — 


AV = /-, F, t- 
1^1 I 5 

k (ij a, A 

where 

W^(jUiuitity of heat transmitted per hour. 

F = surfac'e exposed to Ijeat, in S(juar(' metres. 

/--diHerenee in temperature Ixdween two sides of tin; suidaces. 

k - i\\(i totiil eo('ilicient of luait transmitted for tlu^ surface' F {i.r. Lu' 
(|uantity of heat transmitted hourly per S(|uar(; metre and a 
i('mp('rature difterencei of 1°) 

= SOOO X the ('(H'theient of lu'at transmitte'd for the inru'r surface' 
(((^ = 8000 for water va{>our cemdensiner on n simple nu'tallic 
wall). 

a.r -the' same value for the exte'rnal surface' F. 

e-thie'Lness of wall in metn'S. 

\=:ihe coetheient of conductivity for heat (iron = 24, ce)pp('r = (j5). 


Furtlu'r, if /, anel f, be' the tenqu'i-aXure's on both sides of the' 
surface' F, s the* radiation coetTicicJit (rusty iron d dd, cojepe'i- Odd), h the; 
coe'tiicie'iit e)f contact (/> = d fe)r meevint^ air), the vahie' e)f n, is eh'le'i’ 
mine'el by the' formula*. — 

1-0077/, 1 9077/, a-//. 

a,^- l‘J;).s*x ^ -r 0*o;)//(/, -/,) 

b-L 

At a teuiiperatni'e' e)f /j 1 24 (ste'am) anel /, = 20 (avera^n* te'inpe'ra- 
tnre* oi' the air sui i'oumlin^ the; e)\'e'n anel pipe's), ae'cea-dini:; tee the' abeeve' 
loi'inula • - 

a., - |•7()^)L^• f ] oD)/. 

Ther'e'dore'. feer cast ireen 


(s-d-iu;*. (;)a,--ir)*o;is 

anel fe)r cejpjee'r 

(.s .o*id, t)-r>d 7 r). 

For the' purpose's of calculation, the ceenelue-tieen anel I'aeliation of the; 
four .ste'am pipe's (e'litrance; anel e;xhaust), the; ce)ppe'r connecting ])ipes, 
the' ceenelemsei he'ael with conne'ctin^^ ]>ipe's, and the' surface eef thf' eeve'ii 
cejve'r must be* takem into ceensieh'ration. 

d. k\)}i/r Sfrant (!<>l fuii/ths. — ddie'ir dimen.sions /ire; : di/imeter ]) = 0 247 
me'tre's, thickness of wall ()--0*020 medre;, anel le;n^th / = 7*4 me*tre's 
The'i'eefeji'e; F = 1) . tt/ “ d’44 S(j. metre's. Now, sine'y A = 24, n, = d000 
= 15 04, the; e'eeethea'e'iit of tr/insfe're'uce; of h(;at /»: in this c/ise' wor'ks out 
' T,l‘^e:lu‘iibei(;li, Ifiitti’, Kith editiem, vol. i, j>. 30(5 et s&i. 
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a>s 14‘82(), and the heat transinitted tVoiii eacli column uj^!)!) 27'25 cals. 
The amount of heat lost from the four columns, therefoni, amounts to 


(,), = 39,717 cals. 

4 . (Joppey^ Coniurf iv(/ Ftprs {Bent Tuhrs). — J)^0-()3() nudi’e, 
() - 0 003 meti*e, free leni^dh l-O 270 metre, and nuTid)cr — 200. The total 
surface F ^ 200 X 0*030 x tt X 0 270 = 5-0<S9 s(j. imdi’es. Accordin^^ to 
th«‘. above formulae, ai = «S00, i^ = 9-57, X -05, the coetiieimit /^ = 9*5r)4, 
and tlie heat lost 

(^)j = r)0r)7 cals. 

5 . (^oin/ctfsrr (duL doidirrl iu(/ Pipes. - 44i(! total fi'ee Itmi^th 

of the eoiiiiectini^ pi|)(\s not hricOvi'd in was / 1*24 m (4 r(!s, 1) " 0 04S 
m('ti‘(‘s, so that F---0*0394 S(|uare meti’t's With <1 e(|ual to 0 003 
metn' \V(‘ oot from tla* formula /.* A 1 9S and !!!)() cals. 43ie 

condens(U‘ luvid has a surface of F - I 227 s(juar(‘. iiu'tri's. Sin(*e 
() = 0020 metr(‘, and as in 3 , I4*(S20, 7 ^ -= I S9 1 cals. The total loss 
of h(‘at therefoi’(; amounts to' — 

(p ... •JSS7 cals. 


0 . Biiefdee of the Oren, JdeL'el — The tahh'S ar(‘, 50 mm hij^li, its 
upper ])laii' is 7 mm , and its lower ])late 0 mm. thick. Since tin', total 
height of tlui oven amounts to 0*4 nn'tres, there ivmains a space ol 
h 1—1 4 = 5*0 metr(‘s of free* sj)ace Ix'twi'i'n the tahh's which is 
surrounde<l l)y iron [)lat'(.*s 2 mm in thick in'.ss. 

The tAventv-thr('.(' lu'ated tahh's are im[)in^<'d with sU'am in tlunr 
interiors for a height of 50—13 -43 mm. 

44 ierefore that surlace of the ov('n jacket Ironi which ln'at radiati's 
to tln^ atmos[)here is F = 23 x 5 X tt X 0 043 metr(‘ in ari'a If tin* 
thickness of tlu^ tahh' wall at its ouOu' circumference he takt'ii as 
40 mm., we have as in 3, /.' 14 05, and the hourly transf('renc(i of heat 

\V -- /.' . F/ = 1 4*05 X 1 5 54 X 1 04 = 23 070 cals. 


The inti'rior surfai^e of the covau- impinged hy tluj warm air of tin' 
oven is F = 5 x tt X 5 = 7<S-54 sep nn'tres in area. Insidt', the air is at 57 , 
hut outside it is at 20 . In this (*ase — must he substituted, 

and w(; ^et 


10077-'- 1*0077-'' 
37 


-f 0*55 X f x 37^ 


when 5 = 0, s = 3*30, then a= 1T72. 

Conse(]Ucntly, with a plate thickness of 0*002 m 


1 

k 


- + 
tt 


•002 

21 


.*. 4--5-S57. 
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The hourly transference of heat from the air at 57'’ to the air at 20’ 
through the oven jacket is therefore q,,— 17 ‘020 cals. Consequently, there 
passes through the oven jacket, as a result of conduction and radiation, 
Q, = 40,690 cak 


Summary. 


Ilo.at Balance of the Oven. 

Cals, 

Ter cent. 



A Used for drying th(! coals 

1,291,105 

77-07 

B. Heat lost by 

1. Heating the coal . . . 

28,533 

1-71 

2. ,, ,, dryin*^ and \vast(", .III . 

3. Radiation fioin the steam (;ohiinnR 

266,979 

15-94 

1 39,717 

2 38 ! 

' 4. ,, ,, ,, Copper connecting pipi's . 

i 5,057 

; 0-30 

,, ,, ,, condenser head 

1 2,887 

! 0 17 


,, ,, ,, v-uiiuciiMT . . i 1/ 

6. ,, ,, ,, oven )ack(!l . . i 40,690 i ‘2’43 


ToUl heat miuii 0(1 per liour . j 1,674,968 j lOO'OO 


(J. Pamaje of lieaf tJuvayh (he Ta()le l^htles. 

From the twenty- three heated under plates of the tables, (I mm. in 
thickness, with a total surface 379*35 s([. metres and a coelHcient 
of heat transmission^ /t’- 14*69, a total of 373,327 cals, is emitted, 
the greatest part of which is utilised in heating the atmosphere. In 
the interior of the oven a total of 1,586,617 cals, is I’eipurcd for 
heating and drying the coal an<l for heating the air. Of this, the 
above 873,327 cals, are obtained from the lower surfaces of the tables, 
so that 1,213,290 cals, must still be su[)plied by the upper surfaces 
of the tables. Therefore the coetlicient of laait transmission for the 
up{)er side of the table from the steam to the coal through an iron plate 
7 mm. thick amounts on the average to 




W 

¥t 


1,213,290 
379-35 X 67 


= 17-71, 


a value which is about three times the value of that froyi steam to 
air. For the naast coal on the upper table it will be higher, and lower 
for the dry coal on the lower tables. 


D. Steam Requirements of the Oven. 

Calculated from total heat required per hour as determined above, 
and the heat of evaporation of the applied steam at 2*3 atms. , absolute 
pressure is 

1,674,968 
^ 519-428 


1 When 6 = 124° and 6=57°, 03 = 14-774. 
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If only the internal heat of evaporation is taken into account (compare 
p. 863), we get : — 


1,674,968 

477-4 


3509 kg. 


Further reference to Randhahn’s calculation of the useful effect and 
the representation of the balance of heat in the whole bri(|uetting plant 
will be given later in Section XL 


11. The Drying Process in the Steam Table Oven. 

In order to closely dehnc the process of d lying, Randhahii took 
samples of coal from every table in six ovens simultaneously and 
determined the content of water in the samples. From this he 
calculated the amount of water lost from tabic to table by each 
100 kg. of the crude coal supplied The calculations and a diagram- 
matic representation ^ ga\e the following main results; — 

1. The largest ([uantities of water wen; given up abovi' the sieve 
table, which was situated very low in the whole of tin; six ovims, being 
between the i4th and 15th steam tables. The average losses of water 
were— 


On tlic Heated Tal)le8. 

1 to 14. 

15 to 23. 

1 to 23. 

1 

l<g. 

kg 

kg 

j pel each 100 kg. ciude coal . 

2-6 

1-4 

2 1 

In absolute (juaiitities per lioiir 

1 nr,. 

02-3 

02-3 


2. Accordingly, the sieve and roll tables put back the drying by two 
to three tables, due principally to the fact that the doors of the sieve 
table are left open, the coal absorbing moisture from the incoming air, 
in addition to cooling down. The deleterious edect of the sieve table 
increases as the moisture content of the coal fed on to it decreases, be. 
its effect becomes worse as it is situated lower in the oven and as the 
drying of the oven becomes more and more eflicient. 

8. On the cooling tables (here the 24th and 25th) and on the way 
to the press stores the coal always reabsorbs water. A total of 
11L4 kg. of water is volatilised unnecessarily, /.c. a total of 5| per 
cent., assuming an evaporation of 2124 kg. per hour. 

Conse(}uently, the sieve and roll table should have a higher situation, 
as is already carried into effect at many works using steam table 
ovens (see p. 886) ; further, the doors of the sieve table should be kept 
‘ Z. Braunkohle, 1907, vi., No. 24, pp. 421-422. 
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closcil as lunch as possible. A coiujiact ai'ran^ciuent ol' cooliiii; tables 
and convi'yini;' appliances pnjvents the losses ot Inait in drying', but 
hinders tlie cooling ol* the dried coal vvdiich is mo essential to the pressing 
ol* good bri(|uettes. 

III. Randhahn’s Proposals for improving Steam Table Ovens. 

It is obvious i'roni the above heat balancti-sluH't that hy tar the 
grea-b'st pro])ortion ol the la^at (77 07 per cent.) led into tlu', ovaai is 
utilis(‘d in drying tin; coal, and without turther ado it may be said that 
no ('conoiny can bi' eireci(‘d in this (piantity ol’ heat. On tlu' otlna* hand, 
it ap[)cars highl\^ possibhi that (‘couomii's could be etl’cctcd with iH'gard 
to the losses ol hoal In order to ])revent the radiation li‘oin tlu' st(‘ani 
eolninns and th(' connecting bcnds(2l)<S pm* cent) Iroin th(' (‘dgi's ol 
ihe steam IumIimI tables, which gi\ e up 2d,t)70 cals per hour (j) 307 (<»)), 
1 epi’eseiitiiig I 41 per cent, ol IIm' total heat re(|Uire(l, and to [)r('\'(‘nt, as 
ade([Uately as possible, the coal absoi'bing moisture; Irom and being 
cooh'd by tlu' air, Ivamlhahn pro[K)S(“S to surround the ovem with a 
s[)ecial jacked and to n'gulata the air-supply.' 

A lice' annular intermediate space' d to 10 cm wiele should Ih' lelt 
betwee'ii the oven and tin' jacket, which must enclose the loui columns 
with the connecting bends and be attached by means (»l brackets to the' 
columns or to every thii'd or lourtli table. It must be' ])re)vide'd wuth 
doors in the usual way , biittlu'se; musteaily Ik' o[)e'ned tbi' the' ])ur[)oses 
e)l conti’ed, reeiu'wals, oi‘ some; similar eelije'ct. The; be'iuls re'epiiix' 
■vpee'ially tall accessible* doors The* ail* re'(|ulre'd is drawui Irenn Just 
uiiele*!’ the* rool e)l the elrying roe)m — wdie're* the; te'iiijee'rat ure* is some' 10 
or Id highe'r than that iieairtlu' lleeeer — by me'aiis eel ireeii ])i[)('s provieh'd 
wuth adjustable' slide's lor re'gulating the' sup])ly, Jind intrexlue'cd first 
iiite) the' annular sjeace', Irom w he'ue’e' it passe'S tee the; lenvu'r poidieens eel 
the eeven. Ily means eel cove'rings bei- the annular space- attache-d tee 
ce;rtain table's, alternating wuth e-ii-culai' ceeverings, built in twue see-tieens, 
leer the' heele; in the' centre of othe;r table's, combined with side; o[)enings 
freein the; cove'r to the exhaust Hue;, the circulating air can be le;d een the; 
counter-curre*nt principle in a rising zigzag path from the* eeutside to the' 
insiele e)f one table*, and from the inside to the; outside of the; next ove;r 
a certain number of tablets, and linally led awuiy to the Hue. In this 
w-ay the epiantity ol air should be cut dowui to the* lowest pe^ssible* 
th(*eere'tical amount, The drying operations sliould be;come re;gular anel 
continuous, and the output of the oven should be favourably aHecte;d, 
‘ JhaiuikolUe, 1!>07, vi., i)p. 423 -424, ligs. 231 233. 
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especially when the air is preheated. According to Itandhahn, the 
ecojiomy in steam obtained by the application of a jacket and regulated 


air-supply as established by calculation should total 

(ft) By diminution of the radiation losses . 4-1 per cent. 

(b) By drawing the air from the roof of the drying room 5’() ,, ,, 

(e) By removing the influence of the sieve table 2 5 „ „ 

Total 1T() per cent. 

By preheating the air supply . 10*0 ,, 

Grand total 2 TO per cent. 


With regard to the practical utility of Handhahn’s proposals, 
experienced briquette- 1‘actory managers who consiiler the existing 
steam table driers capable of improvement are afraid that their 
execution would favour the outbreak of tires in the ovens and would 
increase the difliculties of extinction. Whether and to what extent 
these considerations are justifiable can only be decidcal on the basis 
of ])ractical experiments, and it is highly desirable that such should be 
undertaken. If it is possible, on the grounds of safety or from other 
causes, to bring only a part of the Uandhahn system to a])})lication on 
a working scale, not inconsiderable advantages ami economi(\s would 
undoubtedly be obtained. 

A close approach is the jacketing of the steam columns and the bent 
connections, which has been carried out for several ^^ears by the Konigin 
Marienhutte at Cainsdorf i. S., and which appears to require no further 
thought if a deposition of coal dust on the bent pipes is really prevented 
by the method of working. If this is not the case, the jacketing may 
become disadvantageous, inasmuch as the quantities of dust deposited 
on the hot bends will I’apidly become overheated and ignite easily. Tlu' 
possibility of inspection is removed, control made diflicult, and the re- 
moval of dust made com plicated, whereby the dangers of tire are increased 

F. W. Foos ^ has endeavoured to increase the heating eflect of a 
steam table by causing the steam circulating in a sector to pass rapidly 
in several radial, concentric, or any predetermined directions through 
the steam space before it leaves the table as condensed water or waste 
steam. This is done by a suitable number of division walls also acting 
as stiffeners for the table plates. By this means it is obvious that a 
more complete distribution and utilisation of the heating steam is 
attained than in the earlier general design. There seems a doubt, 
however, as to whether an undisturbed removal of the condensed water 
' Z. BramikohU^ 1907, vi., No. 8, \)\\ 132-133, fig. 75. 
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could take place under these conditions, and it still remains to be seen 
how such an arrangement would behave in actual practice. 

Further information as to the suitability and capability of the 
steam table drier as compared with the steam drum tube drier will be 
given at the conclusion of- the following description. 

The Steam Drum Tube Drier (figs. 150 to 156).— This tube drier, 
invented by R. A. Schulz, a civil engineer of Halle, and, during the 
operation of the patent, built exclusively by the Maschinenfabrik 


Fio. 150.— Buukau tubo drier. Lower end ])late. 

Buckau of Magdeburg-Biickau, resulting in its being called the Schulz 
or Buckau tube apparatus, was first installed at the Rodder pit at 
Briihl ^ in the middle of 1880, and up to the present time has been 
produced in such large numbers that even now it is to be met with 
almost as frequently as the steam table drier (see p. 376). 

After the expiration of the patent, tube driers were built by other 
engineering firms producing machines for briquette factories (Zeitzer Kisen- 
gieszerei und Maschinenbau-Aktiengesellschaft, Zeitz ; the Konigin Marienhutte, 
Ckiinsdorf i. S., and so on), in addition to the Buckau Maschinenfabrik already 

mentioned. 

~~ ^ Z.f. 11; K- und Sal-Wemi i. Pr. St., 1888, pp. 249-260 aod table vii., 

■ fig^ 15 to 18. 




DRYING fHE BRIQDETI’INO "coals’. 


■40.3' 


The steam drum tube drier c'oiisi.st.s es.seiitially of a long iijclined 
cylindrical drum (fig. 152) built up of boiler-plate shell lings riveted 
together and provided internally with a wide, Hue-shaped axle tube A, 
perforated along its whole length with a large number of holes and a 
large number of narrow, welded, drying tubes r arranged in concentric 
series. By means ot a worm wheel rim K on the front end plate the 
drum is slowly I'evolved continuously with the aid of the driving 
worm 8. Moist coal passes from the coal-cellar over tlu; alternating 
inclined plates in the charging shaft F into the real charging space, 
where it is distributed by a sujiply slide into the open upper mouths of 



the tubes r, and as a result of the inclination and revolution of the 
drum it slides, rolls, or trickles through the tubes. At the same time 
hot steam (usually waste steam) enters the hollow axle A through the 
upper hollow cast-steel revolving pin Zj, streams through the openings 
0 on all sides into the surrounding space, circulates round the tubes r, 
and becomes condensed to a very large extent by heating them up. 
The dried coal ultimately falls from the open lower ends of the tubes into 
the trough of a worm conveyor, while the condensed water collects on 
the bottom of the druUi and is i-emovcd during the revolution through 
the draining branches a a (figs. 150 and 152) into the water tanks 
^2, or ^3, and thence into one or the other of three coiled copper pipes 
Sp s^y S3, which convey the condensed water with a portion of the 
waste ^teain into the lower hollow cast-steel revolving pin Z^. From 
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the axle tube tlic mixture proceeds tlirough a braiicli /> coimected 
to a pipe usually leading to a condenser liead. The axl(' tube is made 
steam tight by two readily accessible stulHng boxes. 

In recent tiuies the lower portion of the tube drier is so arranged 
that it is situated completely outsid(‘ the dust chambcu’ connected to 
the discharge side of the drier. 'Phis is a result of the mine inspection 
orders ^ for the pnwention of coal-dust explosions. 

The steam pi’cssure to Ixi maintaiiu'd in tlui tube' driers is, in 
general, as high as that in the steam table ovens, but in the driers 
working on the counter-current systtmi it rises to U[)w;n‘(ls of d atms. 
super-pressure. In order to read off the steam pressure, a manometer 
is attached to a side branch pipe at the top of the front plate as shown 
in fig. 151. 

Th(‘ remaining piping which is now often nuT with in front of tlu^ 
lower revolving pin at many works, such as, foi- (‘xample, the hananiKil- 
grube at Naudorf, Lower Lausitz, and the accessoiles ar(! also r(‘pro- 
sen ted d i agr a,m m a t i cal 1 y . 

During ordinary working oidy th(‘ one at tla^ right of the two 
valves in the pipe at the bottom is left op(‘n, in (U'd(‘r to allow th(‘ 
condensed water to pass into th(i condenser pipe along with the 
residual steam. The left valve, however, is only o[)ened after closing 
th(' one at tlu' right, wlaui the drier is to b(^ put out of opcu’ation and 
th(; contained steam has to be removed into the opmi as rapidly as 
possibli' through the exhaust pipe. Obviously it is necessary to pi-e- 
viously shut off the steam inlet valve below thci upp('r nwolving pin 
Zj (fig 152). As a result of these measures a very rapid diminution 
of pressure takes place in the steam s})ace of the drum, and as soon as 
the pressure falls below atmospheric the recoil valve shown at the 
right above the upper branch pipe in Hg. 151 opens automatically ; air 
streams in until it finally coinphTely fills the space. 

When the drier has to be put into operation again the exhaust 
valve is first closed, the tap opened in the air exhaust pipe, aiid then 
the steam iidct valve in the pin is turned on. The incoming steam 
displaces the aii’ from the upper to the lower end plate of the drum, 
the return valve again closes, and the air blows through the pipe bent 
downwards, when a certain amount of cond(uisate resulting from the 
cooling of the steam is carried off and flows away through the funnel 
tube. After complete removal of the air the tap is turned off and tlie 
valve to the condenser pipe at the bottom opened, whereupon the 
1 Hallesche Bergpoli^xiverordnimg^ vom Dec. 21, 1903, § 5, No. 4, section 2. 
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ordinary working of the drii'r begins afresh. The whole appliance 
has proved f|uite satisfactory in operation. 

If such an air-removal appliance is not provided, a certain (juantity 
of air, probably introduced by small leakages during working, remains 
behind without being displaced into the condensing pipe by the 
incoming air., Since this air is lighter than the steam, it collects at the 
upper end plate and during the revolution of the drum always forms 
the top layer of the steam space. Under certain circumstances this 
appears to be disadvantageous to the upper ends of the tubes concerned ; 
at least the striking experiences at many works using tube driers 
have shown that all the upper ends of the tubes for a length of about 
^ metre become eaten away relatively quickly and become leaky. 
Among other things, the eroded portion becomes lillcd with a resinous 
mass which can only originate from the lubricating oil deposited there 
from the waste steam. In this case the dangers arc to be traced at 
least partially to the oil present, a proof of the necessity for an 
effective separation of the oil from the waste steam (see p. 367). 

Principal Dimensions, Speed of Rotation, Number of Tubes . — 
Heating surface, power re(juirements, and output of the various manu- 
factured sizes of tube driers arc shown clearly in the following table : — 


fo. 


Drum. 


Central 

Steam 

Tube. 

Dry in 

g Tubes. 

Heating Surface 

1 Power required. 

Daily Or 
put (pe 
24 hours 

Q § 2" 
p 

Length, 

Diameter. 

Thickness j 
i of Wall. 

Angle of j 
1 Inclination, j 

Ko, of Revs, j 
per rain. 

B 

P 

No. 

1 Diameter. 

Thickness 
of Wall. 

1 | 

In the 
whole of 
the Tubes. 


m. m. 

1 

in. 1 


mm. 1 


mm. 

mm. 

sq. m. 

sq. m. 

H.P. 

tons. 

1 

6-4 2‘2 

1 5° 

4 

! 

242 

95 


1-79 

about 430 


about 4i 

2 

8 ,8-5 

10 to 

to 

about i 

/I A 1 

322 

95 

n 

2’38 

„ 765 

5 

,, 5i 

3 

7 2‘4 

to j C“ 

6 

343 

90 

to 

1-98 

,, 680 

to 

) 60 to 

4 

7 ' 2-92 

12 seldom 

seldom 


343 

95 

3 

2*08 

,, 715 

8 

> upwaic 

5 

7 2-92 

; 70 

8-5 

1 

364-66 

95 


2-08 

,, 755-60 


) of 70 


The tube driers dealt with in the table under Nos. 1 and 2 are older 
types of lower capacities with regard to the quantities of coal dried. 
No. 2 proved to be unnecessarily long and cumbersome. Nos. 3 to 5, 
however, represent newer and latest equipments of the proved beet 
proportions, and whose outputs are increased to such an extent that 
one drier, litre one of the modern steam table driers, is able to provide 
the whole of dry coal for a modefrn briquette press even of the heavy 
(ft* heaviest construction. ' . ^ r 
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The bearings of the two revolving pins (fig. 152) ai’o rounded, and 
rest in corresponding rounded steps resting on two vertical cross I 
beams standing close together. Of these the upper ones arc supported 
on strong bracket beams laid in the direction of the drum, while the 
lower ones rest immediately on the longitudinal girders. 

Conveyance of the Coal to the Charging Shaft. — The charging 
shafts F obtain the moist coal through openings in the coal store. 
The holes are only a short distance from the neighbouring longitudinal 
wall of the building, and arc made at least 600 to 800 min. in length 
of side, and are consequently wide enough to permit of a man passing 
through them comfortably. Therefore there exists the danger that 
the workers employed in the coal store to assist the coal towards the 
openings with shovels or bars, and more especially to break up the 
stationary coal hoppers (see pp. 848 to 845), may ap[)roach too near to 
one of the openings and suddenly slide into the charging shaft along 
with the coal and in certain cases may even be overwhelmed with the 
falling coal. As a matter of fact, accidents of this character have 
happened repeatedly, sometimes attended with fatal results.^ 

For protection against this chains have been hung into the openings 
or round iron bars attaclied at the four corners so that the workers 
can catch hold of them in case of need. These measures, however, do 
not always provide complete security, and it would be more effective 
to surround the openings with a fence work of bars standing only 
about 30 cm. apart and extending upwards to the foot-bridge. This, 
however, results in a considerable falling off* in the automatic sliding 
of the coal and an increase in the labour required. The best arrange- 
ment is to effect the breaking up of the coal heaps by means of long- 
handled scrapers from a strong scaffolding, or most simply from the 
foot-bridge of the band conveyors (see p. 343). If the coal store is 
high, a second foot-bridge must be provided at a suitable distance 
below the main bridge, and many briquette factories have recently 
equipped their coal stores in this way. 

Mechanical Coal-collecting Appliances and the like have for their 
object the regular supply of the coal to the store openings in such a 
way as to dispense with hand labour. The use of a framework and 
a trailing chain and other methods have been suggested and in 

^ S. Gertner, “ Points concerning the Coal Stores of the Steam Drying Apparatus of 
the Brown-coal Briquette Factories of the Rhine District, and on the Sources of Danger 
observed in the Same,” Z. Braunkohle^ 1903, li.. No. 20, p. 257 et seq, 

* Z. Brjtunkohle, 1907, vi.. No. 23, p. 379 et seq., figs. 214 a to c. 
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some cases tested practically, but in no case have they proved 
very successful. 

Supply Armngemnifs . — With the tube driers the difficulty has 
always been that the conveying slide fixed close under the charging 
ho})per F can never be fixed so close to the upper end plate of tlie 
revolving drum that small particles of coal cannot trickle through. 
Further, a portion of the coal taken up by the charged tubes can 
always fall out again as a result of the slight inclination of the drum. 
An endeavour lias been made to obviate these inconveniences by the 
following appliances : — 

Idle crown wheel K contains on its inner side a deep U-shaped 



Fig. 153.~Hickethicr’s supply arrangement tor tube driers. 


section (figs. 152 and 153), and is divided by means of a large number 
of cross stays or shovels into cells which catch the coal trickling from 
the slide and falling from the mouths of the tubes, lift it up during 
the revolution of the drum, and shoot it back again on to the slide. 
In addition the so-called impact grids are provided. They consist of 
a number (corresponding to the number of concentric series of tubes) 
of quadrant-shaped strips of sheet iron bent in the direction of their 
radii and connected together by means of cross bands. The grid so 
formed is supported so as to revolve at right angles to the axis of the 
drum by means of inclined supporting and hinged bands on the cross 
beams of the upper rounded pin, and the bent sheet-iron strips lie 
against the upper end plate of the drum, about their common axis of 
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rotation, hy virtue of their own wei^lit, and keep the mouths of the 
freshly tilled tubes closed from the slide on their lower or inner halves 
durino- a (juarter of a revolution. It was necessary to leave half the 
tube open in order to leave enough space for the inevitable circulation 
of air through the drying tubes. This had the disadvantage, however, 
that fairly considerable (juantities of coal still fell from th(‘ op(ui halves 
of the tubes, and even if these were taken up by the cells in tlui ci’own 
wheel and redelivered, the real object ol the impact grid was attained 
only very incompletely, especially when the sheet-iron sti’ips no longer 
lay close up to the drum, as a result of weai* or other causes. 

The TTickethier patent supi)ly arrangement introduced several years 
ago shows considerable progress over the above. 

From the coal store the coal slides and siidvs through the usual 
charging hopper F (as in Hg. 152) into the real charging s[)ace F^, in 
which inclined slides />, are fixed. These slides convey the coal in a 
loose form to the individual tulx's and effect an (‘X(‘(dh'nt charging 
of the series of tubes Tlu^ coal trickling between the slides and the 
end plate of the' drum is taken up, as pre'viously deserilx'd, by the 
U-shaped worm crown wheel provided with shovels s, is lifted up, 
but then falls on the' segment S (‘xb'uding from 1 to 2 into the so- 
called “ nft(U‘-chargiug space” F.^ whose; inclined phiti'S 5.^, arrangc'd 
Venetian-blind fashion, supply the ce)al inte) the drum tubes. In 
addition, the' ce)a] falling from the previously tilled tubcis is also caught 
by thes(' plates and re'X'harged and the 45’ inclinatie)n to the left 
preivents excessive charging of the cemtral tubes. The; advantages of 
this arrangement consist principally in a better charging of the tube 
with a resulting more uniform dryijig of the coal and a greater output 
of the drier, ddie substitution of such an appliance for the impact grid 
resulted in an increase in output of fi-om 8 to 10 and even 12 per cent. 

The Hickethier charging arrangement is constructed by the 
Fdsengieszerei and is aln'ady in use in connection with many tube 
drieis, among others at the large bri(juette works of the Use Bergbau 
Oes. at the Use mine in Lower Lausitz, 

OTHER SUPPLY ARRANGEMENTS. 

In order to prevent irregularities in the supply caused by the 
adherence of moist, sticky coal .in the charging shaft, the Comte 
Furstenberg Co. of Frechen, near Cologne, use an arrangement pro- 
tected by them consisting of a swinging slide ^ moved to and fro by 
> i;. Bmunkohle, 1902, j., No. 28, p. 342, fig. 130. 
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moans of a cranked shaft below driven from the worm wheel shaft by 
a belt Tn this way the coal received on the shaking slide, regulated 
in quantity by means of a slide, is shaken on to an oppositely inclined 
distributing plate from which it falls on to the charging slides for 
inti'oduction into the tubes. 

At the Liblar bri(|uette factory at Cologne the same object is 
attained by arranging a simple feeding^ roll in the charging shaft 
just in front of the mouths of the tubes. The roll takes up the pressure 
of the coal for its own rotation and operation. 

Stoppage of the mouths of the tubes and the fall of coal from them 
is effectively prevented by a coal distribution - operated by compressed 
^ air, invented by Victor Rol(i‘ of Cologne-Lindenthal, and first used at 
the Wachtberg pit in FrecheTi. A tube fastened to the charging hopper 
in front of the drying tubes is provided, on the drum side, with as 
many holes or small funnels as there are concentric series of tubes. 
Compressed air is blown through the pipe and its openings into the 
drying tubes as they come into position, and upsets the little coal heaps 
lying in the mouths, blowing them, along with the incoming fresh coal, 
further into the tubes. Several blowing pipes can be applied instead 
of the single one. At the Lauchhammer briquette factory the output 
of the drier has been increased by 15 to 20 per cent without increasing 
the steam pressure. 

Motion of the Cool tkmigh the Drying Tub(n. Turning or Disturb- 
ing Ledges, D isiributor Bridges— In the earlier completely open drying 
tubes the motion of the coal as a result of the inclination and rotation 
of the drum proceeded irregularly, so that the small coal only rolled 
slowly along the inner heating surface, while the larger granules rolled 
on the top of the fine material and passed through the tubes at a 
greater rate. Under these conditions uniform drying could not be 
attained, and it was only possible to remove these disadvantages by 
the introduction of the turning and disturbing ledges ^ which have now 
become almo.st universal. 

In ijie equipment usually applied at the present time the turning 
ledges consist of bands of iron 15 to 20 mm. in breadth or height laid 
facing each other along the whole length of the drying tube, and pressed 
against the wall by means of spriTig cross stays or half-round tension 
springs riveted to them. The effect of the ledges is to turn over the 

1 Z. Braunkohle, 1903, ii., No» 30, pp. 408-409, figs. 227 and 228. 

2 Ibid., 1900, V., No. 8, pp. 116-117, figs. 55 to 59. 

* i '7 ^ n li Q„i uri,k^ lonn 
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coal and thoroughly mix it twice during cacli revolution of tlie'drum, 
so that the whole of its particles come into contact witli the heating 
surface of the tubes and the circulating air approximately uniformly 
and for equal times, and as a result the drying is carried out much 
(juicker and better than in tubes without ledges. At several works 
their introduction has increased the output of briquetting coal by 
about 20 per cent. 

The turning ledges with half-round tension springs pressing them 
against the walls of the tubes are preferable to tlu^ cross stays, since 
they leave the centre of the 
tube open. With the cross 
stays the particles of coal, 
lignite, or basty particles 
which have balled up in 
the charging hopper become 
arrested in their })rogrcss and 
occasionally give rise to stop- 
pages and fires in the tubes. 

This disadvantage should 
be removed by the dis- 
tributing stays patented by 
the brown -eoal factory of F. 

C. Th. Heye of Annahiitte, 

Lower Lausitz,^ and illus- 
trated in fig. 154 (in longi- 
tudinal section above and 
end view below). In the 
entrance to the drying tube 
a is fixed a stay h which divides any coal balls from the distributing 
hopper in such a manner that only coal of correspondingly small circum- 
ference can enter the tube. In the front view to the left a second 
dotted stay c is seen crossing the stay 6, while in the view on the 
right the stay h is provided with a circular spring for holding it in 
position. 

At many works spiral iron ledges are clamped in the drying tubes 
after the Brandt and Fude‘^ patent, or in the Zeitzer Kisengieszerei s 
design, which is provided with approximately eight turns. 

Using turning ledges, the time of passage of the coal amounts to 

1 Z. Braunkohle, 1903, ii., No. 17, p. 224, figs. 128 to 130. 

« 1902, i.. No. 41, p. 492. 



Fro. 154. — Inserted division stay for drying tubes. 
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25 to 30 minutes, during which period a moisture content of about 
50 to GO per cent, is reduced to about 15 per cent. 

Dischar^m of the dried coal is effected by simple fall from tlie lower 
mouths of the tubes into the trough of the common worm conveyor 
(figs. 155 and 157), which runs along the front of the whole series of 
tube driers. In order to diminisli the unavoidable development of 
dust during the falling of the coal as much as possible, the mouths of 
the tubes are provided almost universally with the so-called discharge 
covers. These are of such form and are so fitted that each drying 
tube can only discharge its contents when it takes up its lowest 
])osition during the rotation of the drum, since this gives the shortest 
fall. The covers are dealt with more fully in Section VIL, dealing 
with the separation of dust. 

Circulation of air and vapour through the drying tubes is generally 
edected on the parallel-current principle, and takes place therefore in 
the direction of motion of the coal, .so that the vapoui' escapes from 
the lower ends of the tubes, where it rises as a result of its temperature 
and the suction action of the stack, and follows the path shown 
in fig. 155. 

At a number of works, howciver, tlu^ counter-current principle is 
in operation on the grounds of a simple and complete dust extraction 
from the vapours, but this will also be dealt with more fully in 
Section VIL 

The drive of the tube drier or of the worm turning the crown 
wheel is effected, as in the ca.se of the stirring shaft of a steam table 
drier, either from a common transmission shaft and an engine or by 
means of a single motor, more especially an electric motor, such as, 
for example, at the Lauchhammer bri(|uette factory, .shown in tig. 155. 
I'he motors are arranged in a common narrow room below the charg- 
ing end plate and the worm drive of the tube drier, the drive being 
ejfected by means of a counter-shaft and belt transmi.ssion (further 
information in Section IX.). 

With regard to the po.sition of the tube driers, the same holds as 
for the steam table ovens (p. 392). In the Buckau system of a 
briquette factory arranged as shown in fig. 12(S the tube driers are 
arranged on the ground floor behind the presses situated in a fore 
building, while in the Lauchhammer bri{juette factory shown in fig. 
155, as well as in many other works, the tube drier is situated in the 
^per story of the same building as the presses and the various worm 
conveyors for the dried briquetting coal. 
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The latter arrangement renders the installation of the heavy drier 
more difficult, and in the light of certain mine inspection regulations ^ 
re(|uires the provision of special bearings as a security against falling. 



Fio. 165. — Section through the Lauchhainnici briquette factoiy woiking witli tube 
driers and electiic drive. 

It provides, however, the advantage that the heating of the air in the 
press-room by radiation can easily be utilised by taking the necessary 
warm air through holes in the floor below the inlet end of the drier 
from whence it is sucked into the drier. 

^ llallesche BergiiolizetrerordnuJiy^ vom Dec. 21, 190.3, § 11, No. 2. 
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Recent PropoHdls fora l)eJfer Utilisaliun of the Heat in the Tube 
Drier. — jihe Ma.scliinenfabrik Buckau hay striven to attain this object 
by circulating the steam in the drier by means of a steam jet blower ^ 
in the central tube. 

The broad central tube is only connected witli the surrounding heating 
space by means of a number of holes in the two ends. The heating steam 
entering through the upper hollow end journal first enters, with a velocity of 
about 30 metres per second, through the narrow central piece of the system 
of nozzles (on the stylo of the Korting steam jet blower), and in this way sucks 
the steam in the heating tube space through the wider nozzle ring and the 
corresponding lioles in the central tube, forces it forward into the closed main 
portion of the central tube through the holes in the lower end into the heating 
space, whore it is partly condensed and partly returned on the circular journey 
by the suction effect of the injector system. Tdio steam velocity in the heating 
tube near the lower end plate amounts to about 1 metro per second, and at 
the upper end plate to about 0*8 metre per second. 

From experiments, the innovation seems to be thoroughly practical 
and well adapted to give a better heating effect and larger output of 
the tube driers. 

G. Sajatz of Senftenberg^ proposes to utilise the heat radiated 
from the drum jacket for the purpose of pi^cheating the moist coal. 
The jacket is surrounded by drying cells lying in the direction of its 
length and intercepting the coal fed from above the inlet end plate 
just in the same way that the inner heating tubes, which here only 
serve for the finished drying, do. 

The drying cells should be built up of external radial ribs on the drum 
jacket and flanges on both sides, which overlap to a certain extent but leave 
a suitable free intermediate space. During the- rotation of the drum the 
moist coal is shot through these intermediate spaces and then moves forward 
alternately over the ribs, jacket, and flange surfaces until it is finally dis- 
charged hot through holes in the flange of the lower end plate. Vapours 
escape through the interspaces of the flanges. 

The arrangement, which has not yet reached a trial on a working 
scale, complicates the simple construction of the tube drier to no small 
extent, and demands that the coal discharged from the lower end 
must be returned again to the upper end plate by means of a special 
arrangement, so that it can proceed to the inner tubes. 

It is simpler to surround the ordinary tube drier with heat-insulat- 
ing material such as is used for steam pipes or cylinders to prevent loss 
of heat by radiation. 

1 Z. Braunkohle^ 1908, vii., No. 5, p. 75, fig. 35. 

2 Ibid., 1908, vii., No. 26, pp. 444-445, figs. 226-227. 
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This has been effected on an experimental scale for several years at the Use 
mine, Lower Lausitz, with several tube driers, the result being that the efhei- 
ency {i,e. the ratio of the quantity of heat actually used in evaporating water 
to the real heat applied), usually between 69 and 70 per cent, according to the 
season of the year, was increased by about per cent, by insulating the jacket ; 
the output of dried coal remained the same. 

Kegel's Tube Brier with Bust Filter and Disrhaiye.^—WhWa in 
the modern steam table ovens the coal dust which has linished drying 
is sieved, sorted, and led away from the coarser particles early in 
the drying (see p. 386 et seq., fig. 146), a similar appliance is never 
provided in tube driers of the ordinaiy design. C. Kegel has sought 



to remedy this deficiency by introducing a dust-sieving and removal 
section in the centre of the drier in such a manner as to be steam tight 
against the lieating and drying sections B and A on either side. 

In the section C the drying tubes arc provided circumferentially with holes 
which sieve out the fine material from the coal supplied at L coming from the 
section B (the direction of rotation of the drum being shown by the arrow), 
while the coarse granules travel into the section A to be further dried and dis- 
charged at E in the ordinary way. The dust sieved otf is conveyed to the 
space D in the several steep spiral windings tij, a^, . . . according to 

requirements, provided on the outside of the drum, from whence it can be 
removed to the point of application. In addition, a second sieve section can be 
provided at the lower end of the drum if required. 

The tube b acts exactly like the condensed water waste pipes h and k for 
the conveyance of the condensed water from B to A. D is closed against the 
drier, and if necessary provided with a self-closing counter-weight valve d so 
that vapour cannot escape through this part of the apparatus. 

' ^ Z, BraunJcohle^ 1904, iii., No. 17, p. 229, fig. 126. 
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Up to the present this coininendable invention of Kegels docs not 
appear to have found application on a practical scale. In case of its 
introduction with success, coal would certainly be uniformly dried in 
the tube drier, especially if turning ledges were applied, and the output 
of dried coal would certainly be increased. 

Comparison of the Steam Drum Tube Drier with the Steam 
Table Drier. 

Special attcntio]i has already been called to the fact that the 
oi’dinary drying systems of the German brown-coal bri(|uctting industry 
have tor a long time consisted almost exclusively of these two types in 
approximately equal numbers, and at the present time they arc intro- 
duced in e(|ual numbers although in certain districts one type is 
preferred while in others the other type finds preference. The choice 
may not always be made on essential grounds nor on right lines, but 
the conclusion can be drawn that for working coal of a certain property 
tube driers are best, and for coals of another nature table driers are 
best. Further, the two systems may be eijual from many points of 
view, and the special advantages of one are outweighed by the peculiar 
characteristics of the other. 

A hai'd or sandy coal causes a too rapid wear and tear of the table 
surfac(‘s and, above all, the plate shovels of the stirrers in the table 
ovens, and therefore the tube drier is better for this pui'pose; while a 
soft damp coal can be worked much more easily in the table drier than 
in the tube drier, the wear being very considerably diminished. 

With regard to the output and amount of steam used, or efficiency, 
there is not a considerable difference between the two driers. Since the 
lapse of the patent the price of the tube drier has been considerably 
lower than that of the table oven (about 23,000 marks against 43,000 
marks for the large.st-sized driers), and in addition the power consumed 
(about one-third) and the wages costs are lower in the case of the tube 
drier. (The labour of the latter, however, always needs extension 
because of a sieving drum and a subsetiuent crushing roll whose cost 
and power consumption must be taken into account.) On the other 
hand, the general repairs can be effected easily and rapidly in the case 
of the table driers, and even the occasional extensive repairs are not 
so difficult and do not take up so much time as in the case of the tube 
driers, since all the movable parts as well as the sectors of the individual 
tables are readily accessible and renewable from the outside and — in the 
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modern choice of the diameter of the opening— are equally accessible 
from the interior. 

In addition, the table driers oiler the following special advantages 

1. The motion of the coal and the course of the drying can be 
watched at every desired stage (on each table) by inspection and the 
taking of samples, and can be regulated according to requirements by 
,one or another of the available means, so that the varying moisture and 
temperature of the coal supplied and of the air introduced, along with 
the other conditional affecting the drying, may be always taken into 
account at the right moment. 

^ With tube driers control is only possible at the discharge side, and any 
reipiired regulation of the conditions always appears too late for the coal 
already discharged. 

2. The coal can be subjected to an after-crushing at a spitable time 
on the sieve.and roll table inside the drier itself. 

8. At the same time, the finished dry coal dust can be sieved off 
* and removed at the right time. 

This advantage is of course removed with the Kegel tube drier provided 
with dust-sieving and removal plant. 

4. The eoal eaii also he cooled on the last tables in the apparatus 
itself. 

5. [n the table ovens there is usually less whii'ling of the dry dqst 
than in the tube driers (see further information in Section VIL). 

These special advantages of the steam table driers are after all 
so considerable, that in the opinion of many manufacturers, they more 
than outweigh the disadvantage of high installation and working 
costs ; and this .system, which is in many ways still capable of further 
improvements, is assured of an extended application in the future, 
particularly for the working up of soft and wet coals. 

Coynbmed Use of Table ajid Tube Driers for the Preliminary and 
Finished Drying.— At the Robert mine, Wansleben, in the Halle 
district (A. Riebeck s Montanwerke), such a combination of small tube 
and table driers has been applied in the new bri(]uctte factory erected 
a few years ago, and is to be seen in the views and description of this 
factory given below in Section X. The technical disadvantages of 
both should be prevented, and their advantages brought to the fore 
as much as possible by such a combination of the two systems. A 
short tube apparatus abdut 4 m. long first dries the fresh coal to 
‘•about 30 per cent, moisture and then passes it on, through a smnll 
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iikM-inediate roll-cruslicr to break up the adhering paidw, to a table 
3V011 with toui'tecn tabk'.s standing ])clow. The table oven is provided 
vvdtli a sieve table and two cooling tables for sieving away the dust 
:ind cooling. l)()tb drying systems are provided with special drive 
ind dust-catchers. 

The drying appai’atus works well so far as is known, but at all 
e\’ents is iiuire difficult to superintend, and laupiires more attention to 
detail than a single system consisting of two large tube or table driers 
with dust-catch('rs. \\\ a small factory this unne'cessary com])lication 
may not havc‘ much t>flect, but in a large factory it would at h'ast 
become', troublesome, and compare'd with a single drying system) wmulel 
reMpiire' a larger stall' eetc., with re'sulting increaseel ce)sts e)f working. 
Therelbre* the' e'xample of the' Itobert mine does ne)t appe'ar to have 
founel any imitate)rs U]) to thee pi’ese^'iit. 
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CARRIAGE, MIXING, COOLING, ACCUMULATION, 
AND CONVEYANCE OF THE DRIED BRIQUETTE 
COAL TO THE PRESSES, 

In order to produce strong, uni ion ii bri(|uettcs (especially domestic 
bri(|uettes), the dried coals must first be thorou^ddy mixed in order 
to e([ualise the almost unavoidable variations in tlu; moisture content 
and temperature of the coal delivered from the various driers, and 
also to ensure thorough incorporation of the diflermit-sizcd particles. 

For this purpose the coal issuing from the tube driers is sieved 
and afterwards crushiMl bidween rollei's. At the same time it is 
essential that a certain amount of cooling (from (>()' to f)5“ C. down 
to 80' or 40' C., according to the drying system and steam pressure) 
of the dried coal, which is still too hot, should take place. 

During temporary stoppages, such as are occasioiuid by repairs to 
presses or driers, it is nece.ssary to be able to fall back on a stock of 
dry coal in order to maintain a normal working of the plant. The 
mixing and cooling appliances are often utilised for this purpose. 

For the purposes of conveying brl(|uetting coal from the various 
driers to the sieving and final rolling appliances sometimes provided, 
to the mixing, cooling, and storage houses, and finally to the charging 
hoppers of the presses, spiral conveyors are the most suitable and are 
often used exclusively. They may be horizontal, ascending or descend- 
ing, always act as mixing arrangements, and often have a cooling action. 
Elevators (dry elevators) are used for lifting in a vertical direction 
to a room or apparatus situated on a higher level. Band conveyors 
suitable for moist coal cannot bo adapted to dry hot material because 
’ of the reasons already given on p. 841, and especially since they are 
always completely destroyed in the occasional fires occurring in the 
sheds, which must of necessity be closed in. At the present time, there- 
fore, band conveyors are never met with in the drying operations. 



In the following' pa^es the inoNt iinpoiiaiib varieties of spii’al con- 
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and lead them to a final 
roll-crusher. Tlie fine coal 
and the crushed product 
are taken up by a second 
ascending worm conveyor 

zontal press or distribution 

spiral situated above the cliargiiig hoppers of the presses. (Special mixing 
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and coolinii; chambers are still non oxistf'ut in this old arraiii^ement of the 
Ihick-iu system ) 

hi< 4 . 1.38 shows an oven spiral in the bottom of the wedge shaped (‘olleeting 
and mixing chamber of an old wind-oven installation. 

[n fig U7 the oven spiral is sitnabal at tin' left, and runs under the floor 
througli an iron trough closely covered iind comiocted with the last table of 
each oven by means of an melim'd pi[>e. In tie 1 llh however, the oven spiral 
IS situated to the right, above the floor, iu a briekwoik worm trough, ddie 
cylindrical jacket of the short downomer fiom IIh' foremost table (Irier (still 
to be install('d) can 1h' seen in the front. 

Fig. loo partially shows the saiiu' ariaugeiiu'iit of spiral (‘oiiveyors, t'tc., as 
m iig 138, but the first ascending spiral is omitted b('c,:iiis(' of tlu' high situa- 
tion of the tube drim* n. From tlu' ovaai worm llu' dry coal passc‘s diri'ctly 
into the drum sieve o, /< is the aftm’-crushmg roll, g the distiibiiting spiral. 



Ki(i Two s|)i)iil con V(‘y()is jollied t.gt llici .it light unglt's, 


Fig. 1.07 is a longitudinal and cross sia-tiou tliroiigh a briipietf.i* 
factory witli eigbt tnb(‘ drim’s tuid four pn'sses (Koiiigiii Marleiibutic 
at (tainsdorf). Among otbm’ tilings it will nsidily be siaui bow tb(‘ 
dry coal is (toiiveycd throiigli il;(‘ collccling spiral sitmitial in front of 
the driers to tbe drum sieve with roll-cruslim’ at the right, tiiid is dis- 
tributed to the pre.ssi's from tlu‘ pn;ss spiral ruiiniiig to tint Itdt. In 
special raises the dry coa,l can be drawn oti’ from tbe ov(‘n spirtil tbrougb 
two downcomer.s into tbe charging ]u)[)pers of the prcssi's liy the 
shortest way. It is then only ms'cssaTy to open tln^ slides over tin' 
discharge tubes, wliich are usually ketpt clos(‘d. 

In tlie following pages the various spirals and spiral combinations 
of approved construction by the () F. lAeder (delator and spiral con- 
veyor factory in Wur/en, Saxony, aiv represcnicd. Figs. 15(8 to 1(12 
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IiiiV(' ilu‘ of lowaa pdwcf (•()iiMiiii|)tii)ii, and 

j)rioc I'or (M|U;d IjlV- tlu' I'our-coi nan'd iioii .slial'ls which were 

[oriiKM’l V a.])[)lie(l almost uinversall_\ aiidaii' (Wimi now ol’len usimI The 
well-inaeliiiu'd di iv iii^ and ht'anni; |oiii n.ds li \(‘d in the 1 nhes nw oK i‘ 
in cIosimI wdiiic-im^t.al hi'ai-ini^s 

liignuni-vil;e Ix'avniLi^ li.ue noL |ii‘o\t‘d so wimi li,idl\ .ilti'i 

ei^ht da.ys’ use, as a result nl wlneh (lie s|)it,ils uili oii I he tioiiuli and soon 
lieeniue iiu'lteetive 

Spirals of 300 to 430 mm. dianuTi'r and 2 to 3 mm (hiekiK'ss ao' 
nsuallv ap})li('(l in hrown-eoal l)i-i(|Ueti(' l’a(*tories The aeei'ssory ii-on 
iroui^hs are made ol' sheet nu'tal stilleiu'd attlu' uppm (al^es wi(h atiL;le- 
ii'on am] tilted at (aaeli (uid wdth a casldi'on hea(h[)iee(' pro\ ided wdth 
beaiuiiLi^s foi th(‘ shait 11 the hui^th is over 3 metres, llu'V aia* 
streneilumed hy tw'o iiiteiumaliati' heaiinys which ari' rastemal to east- 
iron tron<tti eou]>Iitius Imilt in two si'ctimis. Tlu' hearings an‘ pi’ovidial 
with dust-tiydit luhiaeators and tlu' iron (roiiyhs can 1»e e()\ ereil with 
iron plati's imikine- dust tie'ht, joints lOu- oven spirals and tin' spirals 
in tlu', storaL((' and (;ooliny spaei's hriekwork troughs lim'd with emneiit 
and ea-U'tnlly i;r(Uind out are fairly often used 

hdy. 1 -TS shows two complete spirals in ir'Ui tioii^hs eoniu'eti'd 
with each other at luyht. .tnyles Om* spiial <iels as a eariiei- to 
the othei’ 

In liy kV) (avo paiallel spir.ds aie di'ivmi m opposite dii (ions in 
an iion tiouyh huilt in tw'o sisdioiis from the same indicated diivi' hy 
means of a paii' of year wheels. 

kiy 100 illustiatis twu) spnals, one with a lefi hand windiny 
and the other with a riyhl hand windiny attaeln'd to the sanu' 
tubular iron shaft. Itaeh spiial (Mcries the matmual to (he emit re, 
whence it is carried aAvaiy throuyh a disehai’ye opeinny in tin' tronyli 
(not represented). 

Flys. 101 and 102 illiistiale an improved eoupliny loi spiial eon- 
vev'or sections int I odiieed liy (1. F Ibieder ’ 

Kach individual spnal section u is provided .it both (‘iids with .in outstamh 
my pin // which is to he conneeled with thelKMiiny holtsAdiy l()l)on [lie 
installation of the spn.d eonveyoi. In this way llu' heaiinc imi can he 
removed at any time and leiTieed by a new vine Sjund wines e can he used 
with advantaye for tins I’omhination, then seefional naves heme pievimted 
from revolviny hy mi'ans of two seiews In this way a, staone (oiipline ol the 
whole spir.il lenyth is etfected, and the inetieetive space between two neiehhour- 


;; llunuiUlc, inoi, m , No IT, |.J) -iito 2:3, fiy'^ 8!l 
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worm sections is limited to the very lowest extent. Further, the instiilhition 
of the spiral conveyor and the removal of any possible damaged sections is 
very considerably facilitated. 

If it becomes a (juestion of thorou^lily mixiiio- the coal rather than 
conveyance, spiral conve.yors are advantageously employed instead of 
the complete worms, ddioy consist of strips of iron connected to and 
at definite distances from the tubular iron shaft by means of bolts 
(tig Kid), or of adjustable spiral sections (tig. 1G4), each of which is 



fastened to a tubular iron shaft (somewluit strongm* than usuaJ) by 
imams of special sci'cwial bolts Such spii’al couveyoi’s were formerly^ 
very much used for the conveyance of dry brown coal, but since they 
bad a vwy much smaller output they wma' very muedi less s.itisfactory 
as conveyors than the ordinary forms 

Elevators for Dry Coal (Dry Elevators) 
are usually built on exactly the same 
lilies as the elevators for moist cruder 
coals (wet (devators, pp. h8f) to 840). They 
are invariably arranged vertically, and 
arc surrounded by brick walls. At moder- 
atidy large jilants with thrcH^, wet elevators 
there is only a single high-capacity dry 
elevator, because of the large loss of waiter during drying. 

During the operation of this elevator it is impossible to prevent 
raising clouds of coal dust which may be very easily ignited, and 
formerly many of the disastrous fires and explosions had their origin 
at this point. Recently therefore the mine police of the Halle and 
othei* districts have decreed as follows : — 

Elevators for dried coal must be placed outside the factory buildings 
altogether; or, if inside, they must be placed in special spaces so that the 
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Elevator, Cooling and Storage Shops. 

In uuxlci'n hictorios ]){irticularly tliose of tlu‘ Zoitz 

systoni, the dry ele\ator has heen installed in an outhnilding standing 
by itself oi- connected witli the main building only by naiTow inter- 
inediiitc V)uil(lings, wliilc coolino- and stoi'iific sluips aro arraiiS'''! one 
licliiiid (hr othiT Iiiidr aj»art fi'Din thr rirvatoi' Imiise Tlir twr.lvr- 




SrPllnl, r (). 

Fk!. lOr^.-Sociion (L M) lliron^'li pn-ss 

tliroii^^li tli(‘ (Ify elcvatoi, c-ooliii^^ and stoic lioiisos ; 
h()Us(”of a model II Zeilz twelve-j.iess factoiy. 


N 0 

lumses , loiit^iludinal section (N -0) 
and section (1‘- Q) tliiou^di the stoic- 


])rrss factory of /ritz coiistnictioii to he (IcHcrilx'd later in Section X. 
(see plan and section lUS, and sections A- B, C-D, N-O, and 
!'-(,)') i^dvrs an cxani|ilc of such a system Fir. lOri sliows the elevator 
hon.se at the rirlit of the loneitndina) section N-<), the cooline 
cha.niher in the eentre, and the storare room to the left, in addition to 
the various spiral coitvt'yors. 

The elevator di.schai'Kes the dry coal lifted to the upper .Sory of 
the tall onthnildinr into the upper spiral conveyor, whose longitudinal 
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;i\is is coiiti'.-i! with that ol tlu' tliiAS' rooms drscrilMu] nho\'(' As a 
rule, this sjhraJ only (*oii\eys tlm coal to tlu' tlnei' s(‘ctiotis oi' tlu' 
coolinir room arran^'cd one aftia* th(‘ otlu'r, into whi(‘h the coal Falls 
through holes in the hottom oF tlu' worm troiio-h. Th(‘ (|nanlity oF coal 
can he re^nlat<Ml by slides attaclu'd to th(' opemin^s in tin' tron^di 
TF, ho\\ev('r, more dried coal is sn])pli('d than tin' coolino' ai I'anymnents 
(draught appliams's, s(a‘ below) can or shonld deal with, oi' iF the 
cooliny ari'anyi'imait must ])(' put out oF action ('ither wholly or 
pai’tially h('eaus(‘ oF sonu' intmaaijition in workinye tlu' spiral conveys 
tin' (A’cess ot coal t-o stoiau’ooms heyond tlu' ('oolino- cliamhc'r, wlnaa' it 
is drawn oil' in a simdar way 

(\'n(iaily, Ixbav tJu' cooliny or storage* chamher, a snp[)l\' s[)iral 
op('rat('s in the opposit(' dii'('(‘t.ion in such ii way that lh<' coal sup])li(‘(l 
to it IS convi'yeil to tlu' (md oF th(‘ press spiral sitiiatod helow. The 
titter (‘on\'eys lh(' coal to the pi’ess l•oom, and finally dista ihiitvs it to 
(Ik' to])s oF dll' individual pia^ssi's (li^. Kh'), hd’t oF si'ct ion L-!\I) 

Cooling Arrangements. 

TIk' simj)l(‘st coolino ap[)lianccs are tln^ cooliny labh's ab'i'ady 
described in conni'etion with tin' stvain tabh' drim's (p -‘hSO) Tlu'y 
consist ('ither oF tin' two or tlirts' lows'st, tahh's, wdiich ari' uiihi'ati'd and 
in SOUK' places arc hollow' atid cooled with water, or oF special comjih'ti' 
discs Till' coal deli\('i('d From tin' lowi'stdieab'd tabh' at) a tt'iiijii'raturi' 
h('tw'cen ho and hO C is oradnally cook'd down to about hO (t by 
ix'iiio tiiriK'd and drageod ovi'r tin' cooling ta,bk's b)' the shoxs'ls oF 
(Ik' stirring aims and hi'ing suhj('ct' to tin' action of Fn'sh air ('iiti'i’ing 
tlu' bottom oF tb(' apparatus. IF a, ston'room oF amjik' projHU’tions 
('xists and tlu' dry coal is conv(*y('d to it I’c'gulaiiy. this usually suflici's 
For all practical ])ur[)os('s, and good hri(|m',ttes can ht' produc'd, simu' 
th(' coal will b(' cooled considi'rahly (down to about dO" (t) during tin' 
to-and-Fro motion in tin' w’orm convi'yors, storage in the storerooms, 
and lati'r in the charging lioppers of tlu' presses. 

In case of lack of storagi; space*, a combination of cooling tables and 
sc'Viwal long worm conveyors is (unployed in order to attain tlu* 
iK'cessary admixture, e(|ualisation, and cooling by the to-and-Fro motion. 
The result, however, is only satisfactory when the individual drii'rs 
arc working well and delivi'ring dried material which doi's not difk'r 
much as I'egards wati'r content and temperature. 

If it is desired to become more independent of the supervision of the 
oven attendant and the briipietti' manager, and also in the inb'rest of 
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an increased dryin^^ effect, the admission of t‘r(‘sli cool air into tlie 
drier is prevented as far as possible. Fui*ther, it is advisable to carry 
out the coolin;^ outside the drier and to provide special cooling 
arrangements. 

Such a})pliances are indispensable at all works using tube driers 
the usual construction of which does not permit of cooling inside the 
ap})aratus. Independent cooling tables and coolers on the principle 
of the Rowold wind oven arc most usually applied. Occasionally, 
b(jiler-tube coolers also find application. 

Table Cooling Appliances are built on the lines of the Zc'itzer 
steam ta})le driers, but instead of liollow tables ai-e ])rovide(l with 
complete discs usually of 8‘S metres diamelei-, (h'nerally s[)(‘aking, liv(‘ 
such discs and one sieve and roll table arc sulhcient, but it is obvious 
that the latter neexl only l)e provided wlnm the drying has Ix'en carri(Ml 
out in tube driers. In this way the iiistaJIation of a special drum sii;ve 
with after-crushing roll, which otherwise must la; ])rovidcd as pieviousl}' 
described, is obviated. Such a table cooling apparatus with dust 
si(‘ve, rolls, stirrers, jacket, and pow(‘r sliafting, etc, costs about 
4500 marks. 

Sliding J^late Coolers, like tlu* llowold hot-air drier (h'seribed 
(p. 071 et seg.) and illustrated (tigs. 107 to 100) above, consist of two 
vertical double siu'ies of sliding [)lat(‘s bent to a I’oundfsl angle of 
about 145 ', arranged in V(m(4aan-blind fashion, and fixed to cori-(\s[)oii(l - 
iiig projections in the cast-iron nail plates. The air cliaiiibeis and tie' 
vertical sheet-metal flues (a or o in figs lOS and 10!l) for tlu' intro- 
duction of heated air are, however, not provide(lv 

The liot small coal supplied above slid(‘s in the maniu'r depicted on 
p. 072 in two streams between the two double series (usually provided 
with 2(25 -f 2(1) = 102 cooling plates). It pursues a zigzag path from 
plate to plate and is cooled under tlui action of fr(‘.sh aii*, st<\adily 
streaming through lower openings in windows provided in the two 
long sides of the cooling space, and also through tlu^ long slits in tin; 
vertical wall plates into th(i space between the two series of plabxs. 
Finally, the air escapes through a brickwork chimney tow^u’ing above 
the roof. The automatic sliding of the coal takes place at a rate 
determined by the rate of removal from the bottom in exactly the 
same manner as described for tlie wind oven (p. 372). Stoppages can 
scarcely (‘ver take place, thanks to the dry, loose nature of the finished 
briquette coal which passes through the cooler in about 30 minutes. 

*'It is not usual to make these coolers over 4 metres long and 5 imTres 
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hi^li, aiiil the coai to be cooled is distributed ainoni^^ a corresponding 
number of appliances arranged in several cross series (batteries) one 
behind the other, each s(u-ies containing three appliances standing 
paralhd in the l(Migth of the cooling chamber. For six to nine presses 
two, and for twelve presses three, batt(‘rie.s ai*e usually enough, and this 
is the case in the twelve-press plant already mentioned (sec; lig. 1(55, 
longitudinal section N-O). 

The distance of the individual cooling appliama^s from each 
othei in the longitudinal and c-ioss direedions sliould lx; such that 
a passages is hd't l.irge enough for tlu‘ execution of tlu‘ lU'ci'ssary 
work. 

ddui (X)al <lischarg('d fi’om the apparatus at the bottom hills into a 
common trough of W(alg('-shap(‘d section running in thi' longitudinal 
dii‘(H‘tion, and sli(h‘s along the smooth brick walls, incliiuMl at an angh', 
of at least 50 , ti> the inh'rnaaliah; worm (tonvi'yor which then carries 
IJie coal to tlui pr(‘ss worm (fig. 1(55) 

In [)ra(dice the cooling appliance on the lines of the wind oven 
has given gtjod results gi'ina-ally. With a(‘()m[)h‘tedy automatic motion 
of the dry C(jal tlu; working and laboui* costs ar(‘ very low, and 
the cooling ellect is ver\ satisfactory. The britpietlv factory J 11. of 
(Tira [)it at Neii- W(‘l/.ow, Low('r ijausitz, serves as an e\am])le. Hen^ 
the coal chargi'd into llu', top of tlu' cooho’s at about 05' to 02' C. is 
dischat'ged attlu' bottom at about 40 to 515 '. and in addition a thorough 
admixture, and, under certain conditions, a certain amount of afb'r- 
drying (loss of about 1 to 2 per cent, of moisturti) of the coal may take 
plaei' ’ The development of dust is only moderate if tln^ introduedion 
of fresh aii‘ is properly regulated. 

At the Jdon-em ludjindte factory at Hori'cm, boiler-tube coolers 
with tubes 180 mm. wiile are used. The tubes are surrounded with 
cold water, and the dried coals and fresh air are allowed to pass 
through them, wlnweby a cooling from about 70' to 40 to 5kV’ is 
eltccted. 

Storerooms, 

Owing to the introduction of suitable cooling appliances, the former 
very general practice of the use of a storeroom for the (M|ualisation 
of moisture and temperature differences can now be dispensed with, 
but it is still rcipiired for the purpose of storing dry coal during 
interruptions in the opei-ation of the presses, and so on. On this 
account it is difficult to manage without a storeroom at so many 
modern works provided with cooling appliances, while at works not 
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HO provided Hiich a sior(‘, van scarecdy bo dinpeiisod with. Tin; [provision 
of ston'i'ooniH for dried coal is rcMpiirod by special regulations of tlu' 
iniiiiui^^ coimuissioiiH. 

In tlic Halle distri('.t^ storage rooms must not be [)rovi(led below oilier 
I’ooins ill ilie factory ; lliey must lx* situated at such a heigbt tliai the rojd 
docs not have to la' elevated on its way fi’oiii tlu' stoi’e to the presses , their 
walls must liavi' no internal irregularities, and must have an na'lination of at 
least lo^ 

Tbese conditions ai‘('. l)i‘st fuHilled wben the storm’ooni is iiri'anga'd 
beliind tbc cooling; appai'atus in I be (‘b'vator and cooling shop, so lliat 
in case of need it can be fed from a common cmitral woi ni convc'yoic 
Tbis is’carriial out at many modern works, and also in tbe (‘xample 
of tbe twel vc-j)ross factijiy cib'd above, kige lliosbowsin siad ion N-0 
tlu' bmgtb of tbe storeroom to tbe left of tlui cooling clnnidau’, wbile 
]U(^) shows a c.ross section. Its stei'p, long walls (‘onsist of se\tui 
narrow, Hat brick arcings resting on inclined iron I Ixainis and lex died 
inside with a coating of cement. Six narj’ow cross xvalls with tie bars 
divided tbc storeroom into seven ebambers exbmding close up to tbe 
I'oof. ddiey can be tilled from tbe worm conviyor singly, si'veraJly, or 
altogetber according to riMpiirements. Tlu^ rool ol tbe storebousi' is, 
like that of tbe cooling ebandam-, mad(3 of Hat brickwork' arclus lacsting 
on cross beams, and is pierced in tbe centix' with a number of holes 
situated immediately below openings in tbeconviyor trough and closed 
by nu'ans of slides. 

From one of the long walls of the storeroom there rise four brick- 
work exhaust Hues whose main object is tbe iHunoval of line dust 
arising during tlu' fall of the diy coal. Naturally this development of 
dust is greatest when the coal falls into an eni])ty chanib('r and Con- 
sec pieiitly has the greatest fall. 

4di(' coal lies in the storeroom until it is recpiired for the opei'ation 
of the presses During the period of rest it completes the desired 
e([ualisation of moisture content, and undergoi^s a certain amount of 
cooling which is, however, limited by the closed Jiature gf the space. 

In order to control the emptying of the storehouse, ixich chamber 
is provided, at the bottom of the long wall in front of which the 
di.scharge conveyor is situated, with an opening 300 mm. wide pi’ovidcd 
with an iron mouthpiece. The uppm* portion of this is closed with a 
vertical slide, while the lower portion is closed by a small discharging 
roll, usually 800 mm. diameter and 800 mm. long. The roll revolves, 
^ lldliesche JJergpolizeiverurdjivuyj Dec. 21, 1903, 4, No. 7. 
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ciirric.s and iliscluirges an aiiiouiil nl' coal into tlu' couvcyoi- below, 
dcpcudiii”' ii|)oii the. opciiiiij^' ot the iiioilth-piccc which can he 
determined by the adjustable slide. 

The brickwork worm and roll trough is cdo-sely covered with a 
series of iron lids (TSOxKoO mm) correspondiiie (o (he number of 
chambers and rolls, resting on an inelined iron IVame lived at the top 

to the storeroom wall. They are held in position by eatches, which 
can be turinsl by hand and permit the lids to be lilted h\ hand-giips. 

In order readily to determine the heigdit ol' the coal in (he chambers 
without (ipeiiing thmn, a lloating iron disc is u.sed It is hung in the 
centre by a thin iron-wire rope, and I'csls on the sin lace ol the coal 
like a body lloating in a tank ol' water. The wire rope is led through 

the storeroom ceiling and over a pulley in the upper and is 

loaded at its other end will) a connteiweight which rises through the 
.same height as the disc I'alls when coal is removed from the chamber 
concerned. In this way an indication of the height of the coal is 
ohtdiiiKMl :it any inoiiit'iit. 



SE("riON VI. 

PRESSING. 

A. GENERAL. 

In Sections 111. to V. a detuilcd description is <^i\v\\ ol‘ tlie methods 
of pr(ip<‘irin^^ the naturally occurring' eartliy lu'ovvii coals (ca[ml)le of 
hriipietting witliout the addition of hinding niatei'ial) in th('- \ai’ious 
wet and dry operations as W(^ll as hy mixing and cooling, in order to 
render them suitable for compre.ssion into good hriijuettes. Tlie removal 
of the finished bri(pietti])g coal from tiie cooling or store I'ooms into 
tlie upper press I'oom, and from tlie press or distributing spiral, through 
the holes in th(‘, trough provided with slides and discharge' tubes, to the 
charging hoppers of the individual presses, is also described. 

It is now time to d(‘al with the attainment of the object itself, I r 
with the preparation of brown-coal brhpietbis which shall exhibit 
certain d(dinite external and internal ])roperties, specified in Section H., 
pp. 285 to 80G, and illustrated in figs. 107 to 112, according to their 
intended application as “domestic ” or “ industrial ” bri(jU(4tes, and also 
according to the special reijuiremeiits of the purchaser. 

While in the bricpietting of pit coals a not inconsiderable number 
of systems of presses diflering largely from each other are appli(;d, 
brown-coal bri(pietling has been carried out since IHGO up to the pre- 
sent time with only a single-press system, ie. the so-called Exter rope 
press with a horizontal open channel mould into which a pi'css stamp 
is alternately pushed in and drawn out. 

It was first applied in Ireland, and was then introduced into Eava-ria 
for the working up of peat, and soon came into general use for the 
pressing of brown-coal briquettes. 

The principle of the rope or sausage press has already been indi- 
cated in Section 1., p. 17(1, and what is said there applies also to brown- 
coal bri(}uetting, with the exception that the briiiuette rope pushed out 

of tdie mould is not cut up immediately as in the case of the rope press 
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for pit-co.il Imt is puslu'd on lo a loni^ hnich to Ix' iiiori' 

fully (InserilxH] bnlow. With inward to ilu' constniction, tluax' arn aJso 
consid('i‘able ditibrtuices. 

Each brown-coal bripucitn jin^ss consists of ibrcc main poitions 
coinbiiuid to a comphdi' unit: - 

I. The driving steam cno'iiK' witJi tlu* movahh' press appliaius's. 

'2 The chare-ing hopper with the IVodine arranj^c'inent . jind 

8. The piH'ss body with acc(\ssori(‘s. 

While tJu' construction of the nio\’able press ajjjilianees and tin- 
otlua’ two main portions lias, with (he addition of a lew sliyht. inipi'ove- 
numts, remaimsl t,h(‘ sanu^ for the last tmi yiairs, tlu' construction ot th(' 
power plant has latidy Ihsmi subjeeti'd to considei abh' chan^i's ;ind 
improvmnents which havi' had tor tlieii- main objei-ts tlu' inciasisi^, ot 
th(' output ot tht.' pi ess on tin' om' hand, and, on (he other, an inenaase 
in th(' safety and cf'onomy, (‘specially as rceaids diminished sti'am con- 
sumption. Ih'eai'd must always b(‘ ^ivam to tlu' tact (hat tlu' waste 
or (‘xhaust st(‘am from th(‘ eneiiu', (‘tc. (with the' addition ot fri'sh steam 
when n(a‘(‘ssary ), may be appli(‘d tor heaiin^ the, di’yiii^^ arraiieements 
tor the moist blown coal The pi’ess steam eiieincs, ( het etore, always 
hav(‘ to woi'k und('r a. certain amount ot back [ircssiiu' (up to 8 atms.), 
correspond in to (he, .st»‘am pn'ssuri' maintained in the, drii‘i‘, which 
(^mnerally amounts to bi'twemi I and 2', atms 

B. EXTER ROPE PRESS (OLD ZEITZ CONSTRUCTION). 

(ITite IV., and (i^s. Kib to 178 ) 

Th(‘, completii press ot the ZeiU constiaictiim often im‘t with from 
!Sb() t(’) 11)00 is illustiab'd in hlat(‘ IV. --(^0 vii'W, (/>) at the tojm - 
vm'tical section . and at tlu* bottom, plan and horizontal s(‘ction The 
driviiii^ (m^inc occupic's the left portion, tin; powei' transmission the 
central, and the pimss itself (he ri<;’ht ])ortion ot th(‘ whole jilant. In 
tin; two longitudinal sections we sw the horizontal channel mould or* 
press mould /)/, into which tin' dihul small coal tails at tlie back (‘,nd 
(left) from the hopper (not n'pn'si'iib'd in tin' diaorani) above tin' 
supply rolls <(iv at Kc. It is pushed by the stroke ot tin' press stamp 
ps into the closr'd main circular port, ion of tin' chaiun'l, and pressed 
against the rope of previously jirc.ssed bri(pn‘tt('S mo\ing outwai'ds 

This rope, of bihpii'ttes (not visd^ile in Plate IV., but can b(' seen in 
tig. 174), led outside tin; ])r(.‘ss in an iron, so-called bii(]U(;tt(; gutter, 
proceeds from the mouth ot tlic channel mould to the loading ti'ack or 
storage, shed often 100 metres away, and after the. compn'ssion of a insw 
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Mock IS ])usli(''l f()r'\.n-(l a distance (Mjiial to ilu' iliickn(‘ss of a biMjiud tc 
1)\^ cacli sliok(' oi' tli<‘ si.ani]) Tlu' [)r(*ss slattn) with ili(‘ whole 
iiiechaiiica! ai'i ani;en)(Mi(s of ili(“ |)i css has (la'rc'loi'c (o oV(‘i c‘oin(\ iirst., 
the iiicKcisin^ rcsislaiKc to compression e\('ided hy the parlich'S of 
coal and tJc' walls of the mould, and second tin' appi'oximalMy constant 

exterior- fi-iciional i-esislance 
of the frr'shly |)i’ess('d block 
and tin' i-op(‘ of ])i-(‘vlonsly 
pi-ess('d hi i(|n('tt('s ae-ainst 
the w.dls oi‘ th(' mould and 
tin' hi npiet t(‘ gutter dm iiie 
the st rokt' W hen tin* [)i (‘s- 
stlK' ('Xi'ited hy the pi'i'ss 
t.hioni;h tin' stamp (‘\C('eds 
/// U-M I' ' ' tdiis ('xtei’ior frictional k'- 

d sistanci' tin* \\ hoh' iop(' is 
mo\('d lorwaid. Tin' end 
prt ssnri' at wdiich tin' tinisln'd 
hr-npiedt('s an' piepaied has 
h(‘en lixi'd at 1 1^00 to idOO 
aims Althoni^h a, block is 
always piessed aeain^t tin' 
('lid of tin' pi-(‘\ ions oin', no 
sticking must, taki' ])lac(' in 
ordinary workiny^ hut. tin' 
binpiettes must all ac<piir(' 
smooth Hat ('lid surfaci'S so 
th.d I In'y art' detacln'd I rom 
t he I (‘st. of t in' !()[)(' on tak^ 
ini; out. of tin' entti'r Tin' 

iM,. Oioss 

siclujii I 11 iiia_c;iiilit‘U. ((annpan' 107.) ^ ^ 

strokes per minuti' amounts 

to 12!).(i()() liricpii'ttes (7 in ) fd Ions per 24 hours 

1. J ) i‘ 1 1' iiKf ii'l uir a ikI llic Mornijf /d'c.s.s M y r(n/(/(/ac///.s (Plate I\ . 
and lii^s. Ihti to IM)) ddie sti'aan ('neim* is a horizontal sino’h'-cylinder 
machiin'. In tin' pia'sent c'xample tlu' sh'am cylindi'r Z, of 420 mm. 
diam('t('r, is i>rovid('d with sink' valv(' ei-us The valve chi'st .s(7/ is 
pk-iced on tin' to}> of tin' cylinder, and on one sid(' it is connected to 
the downcomine sU'am supply pijie dr (li^u IhO), the exhaust being 
ri'moved Ty the pipe da on the other side. The steam acts on the 


<Ip 






PRESSiNr,. 


4:^5 


[)isb()ii K, wliicli sets in inotidu the cross head (^) iiion mil; m the slid*' 
l)ars /// and the two eonneetmi; rods jis \Mth tlieii eraidN: pins, 1)\ tiieaiis 
of tiie piston rod, which is eoiitimn'd haekwaids In turn the eon 
lU'ctiii;^ I'ods set in rotation thi' eianked discs :ind heavy lly-w ht'cls ,sr 
situated on both (aids of IIk* (aMnk(‘d main shaft \\ . The piston stroke 
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S.rtioii VII. \ III. 

Fie. 1()7.— Ci()>s su'Lions (liioie^li tlit> paits ot tho Kxtrt ])ics,s, 

iiuiffuilu'd liom Flak' 1\' 

is ()d0 mill , tlic diametrr of t,h»‘ lly-wlaa'ls IkiOO mm , and t lu' numhm' ol 
reN'olutions 70 to DO pm' miinil t' at a supm -[iressui'e ol alioiit (S to h aims. 

( )n the cranked jioition of tlu' main shalt hetwemi the tly-wheels 
the rear (aid of the strong "lain rod ’ /;.s is li.xed, while its Irontmaid 
rests on the middle of tlie (a'oss holt /nc ol the lam 1> 1 he lattm' is 
a very heavy cast-iron body inovino alono- the hori/-ontal elidiiie 
surface yl (ti^^ 1()7), the pecss stamp yxs Ixano- scre.waal into the ciaitrc 



iiRr<;jTrETT’ES and 'briquettiito. 


of its lu‘;ul Tilt', in;iiii shaft, (ly-whei'ls, rani-rod, rani and stamp form 
tfm movahh* portions of the jiri'ss By means of tli(‘ ram, the jiress 
stamp reei'ives th(‘ necessary horizontal forward and I’eturn sti‘ok(‘s 
whicli amount to aliout '200 mm. 

It is tru(' that a direct drive of the stamp from the piston by 
continuing’ tiu' piston rod forwai'd would be mucli simph'r, but at tlui 
same time would ])<' (juile unsuitable, simu; th(‘ press stamp would only 
have to do work on its forward stroke —lii^ht at first, thmi increasing 
with (ixtraordinary rapidity, and linally uniformly griait. On tlui 
return, how(‘V(‘i*, practically no work has to b(‘ pi'rrorimMb and for- a 
steam mmim^ the mahaivoui shoidd bf to <‘nsure that tin' load is sis 



Fie. 168. — Soeiioii tliroiisfli Iho cross liciul and valve rod ot the en»;ine of an Exlei press 
nia^nilicd fioni Plato IV. 

uniform as possible during evi'ry sti’oke. This can only be attaiiual hy 
indirect drive with the aid of heavy ny-wlieels and interposing a heavy 
sliding body— in this case the ram with the ])ushing liars. In this 
manner, assuming sound construction of tlu': machinery, and with the 
aid of the valve and regulating arrangeimuits to bo described later, 
the great irregularities in the load during thi' opm-ation of the press 
are wpialisi'd in a thoroughly satisfa^-tory mannei' and a steady motion 
of the machiiu' is assure.d. 

P\irthei’ information W’ith regard to stamjis is givmi lat(w. 

'^J’he motion of the simple I) slide valve of tlu' engim' is etlecU'd by 
means of the to*anddVo motion of the valve rod st and the upper rocker 
bar sw (tig. IbS), fixed on the lay shaft situated above the slide bars r/f. 
This shaft is driven from tin; main shaft W by the lower rocker arm sw, 
the valve rod st, and the eccentric c (Plate IV., at the bottom). 
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Tlic adunsBion of steam to tlui valve eliest is automatically n'^iilatcd 
during the operation of the pn'ss by iiuains of the go\ ernor H ( I’late I 
which is set in rotation from the main shaft by belt transmission o\’ci- 
the pulleys vs and /‘.sy and by fi pair of bevel wlu'els, Every change in 
velocity of tln^ machim^ is transmit [«‘(1 to the throttle valve' dk in ih(‘ 
steam inlet pipe (lig. UK)) by nn‘,ans of tin' bell crank levc'.r '(vli and a 
connecting rod. 

If tin; press runs too rapidly owing to tin* admission of excess 
steam, the balls of the governor tly outw.irds b('caus(' of centrifugal 
force, lift the upper a,rTn of the' belt crank love'r and ])ull foiavard the' 
le)W(!r arm with the conne'cting I’od, wln'ii tlu' tlirotth' valve; is partially 
closed and allows a smaJh'r epiantity of stnaiii to entei- the' valve' clu'st. 
When the ])r('ss runs too slowly the' balls of tin' gove'inor fall and e'Jle'ejt 
a partial e_)pe'ning of the' throttle' vaUe' and a e'oi're'sponding incre^ase' of 
the steam admitte'd 

In addition to this automatie* re'gulation, a liaiid I’e'gulation of the' 
ste'am aelmission is pi*ovide'el by me'ans of the' Inunl wln'e'l rd (Elate' IV.), 
whose spiml]*' is c.arri('e1 by a, sm.ill (‘eelumn attached to the' frame; of 
the machine. Ae'e-emling tn tlu' elire*ction of re)tation it jeai'tially e)])ens 
ew closes the; ste'am steej) \al\e‘ at e/c. The' luind whe'(;l is arrangeel 
imm(!diatc]y be'hinel the' I'e'al pre'ss, eni the' same' sieh' as the h'ver e)r 
stai' wbee'l sv, ainl in frenit e)f the' tly-whei'l, see that it can be' re'ae'heeel 
cejmfeertably and used rapidly by the press attendant. 

It is use'd to cause the; [>iess to run faste;r oi' sle)wer ace;oreling te) 
re;(|uirememts, or to put the; pi-e'ss e)ut oi actieni imme'diate'ly when 
s})e'cial eoecasions, such as aft(;r'breakag(;s, a, ri.se. 

'the spindle opposite; the; hanel whe'cl rd e)n the inner side of the 
other tlv-wheel is alse) he)ri/.onlal, but is neet ])re)viek*d with a hanel whe'el. 
It is provided as a support lor the' press atte'uelant whe'U lubricating 
the bearings, etc. 

Details of the press stamp will now be given Fig. IG!) is a photo- 
graphic illustration of the lorm usually employed in the^ maniifactui'e 
of domestic or room briepie;tt('s. Four hole's are drilled in the four-sided 
foot standing vertically, for the re^ceptiem of screw bolts which fasten 
the stamp to the ram. The actual stamp is fixed to the foot, and is 
sti’cngthened above and bele)w by thick, cast-on ribs. It is always 
made in one piece, and usually case-hardend, cast steel being emplbyed 
only for very soft coals. The total length, inclusive ol the foot, 
amounts to about 425 mm. The upper and lower plain; horizontal 
surfaces, rounded off to the vertical, flat narrow faces, are carefully 
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planed .‘ind ])o1is]uMl so tliat ilie stamp is of nniform Siad-ioii over the 
wlioh^ of its ^^ol•kino’ lenotli. Its top surface is exa(*tly ai riold, angles 
to tile sides, and is liuislual in exactly the same way, Tlu' briipiette 
trad(' mark (re\'('rs(Ml) is cujj; in tlic top ’surface' with a sliai]) ciiisel of 
tlu' hai‘d('stste('l. Thi'ii the mark (maK’IK, witli two crosse'd k('ys on ('a(‘h 
si(h' in Ho'. IfiO) is raised on the back of each nc'w^ briipK'tti' during the 
operation of pr('ssin<;\ as can be, clearly ses'ii from an inspi'ciion of 
iii!;s. 107 to 100. 

Otlu'r stamps (ind application for industrial briipiettes tlu'ir shapes 
depi'iidiii^' u])on the, intended form, numln'r, and (‘omliination of blocks 
to !)(' pre'ssi'd simnltam'ousl_\ at ('ach stroke' of the' stamp. I)e'tails e>f 
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the'se stamps and the'ir acc.ompanyinu shape's will be ^dven Ik'Iow under 
“ Preparation of I)rie|uettes in Small Jaimps.” 

The stamps ws'ar out most rajiielly on the' to]) surface, so much so 
that the' trade' mark ofte'ii become's epiite invisible' after a few^ days, 
wdien the stamp has to be chan^'e'd and recut. Furtlu'r details wdll 
b(‘ ^iven be'low^ (p. 440). 

2 Thf (^li(ir<jlinj llopprv (cnd tdnppUj Arra uijrinnil — The charging 
heipiiei' which i-e‘ce4v('S the' diy small coal for com])ressin_ei; fi'om the 
pre'ss we)i-m (tio's, 12'S, 104, and 105) is only represe'iited in its le)W('st 
part — the heipper neck /A, beOow which is situate-d the su])ply appliance' 
in 4\ible JV. 

The funneO, made of sheet iron, towers above the four-sided neck 

’ Tlie support at ike keael of the siaiu]) is not a jiart of it, 1)ut merely serves to kokl 
it in a hori/oiital uosition for pkotograpking. 
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ol" tlu' h()p[)(‘r and loians ('itlua a iii\('rl(‘d pviainid oi’ sipiarc 

()[' a sharj) iiiv(a’i(‘d cniir oi circulai section ((‘()iiij)ar(' lii;' 171), 
oL'ti'ii ('xtciulinfjt np to the rool ol the pn'ss hons('. Ivieli ehai'^in^ 
liop[)er acts as a storae(' hin to halancc' transitoi‘\ siu])paL;es in tiu' 
coal-snpply troni aho\(', and p('rnnts ol‘ an nninteti’iipied iiinnin^ ol’ 
the ])n‘.ss. At many 1)1 i(pielt(‘ l.ictorii's prov ah'd with mathm' spiaaal 
stoia,_e(i DO]- coolino' houses, tin* chaieine hopjxas, which ai'(‘ Hkmi 
iiiad(‘ vmy much hiirnin than usual, are sonudiine-. pio\ided with 
sei'i(‘s ot altcrnat ine shai p, root-shaped aneh* plates and air cli.innels, 
This _eiv(‘,s tlu' slowdy talline lino coal an oppoiliinih ol ('i|iia]isine’ 
dillci'ciKU'S in tlie inoistnie content or i(‘niperature, ami also peindts 
ol a c(‘i’tain amount, ol coohni; undei the inllu<'ne(‘ ot I lie sin rouii<lm^ 
air and that, wdiich ent(‘is thtou^h opmiines pioN'ideil loi’ the pnrposi' 
ddnM‘a[)acity ot the chareini; hoppei usualK amounts tohi'lweim I2()l) 
and oOOO ot hritpadtine coal 

d'la' sup])ly an-anemncnt. att.ached to tia' hoilom ol the neck ot 
th(' hop[jer, called “(Mdl'ee nidi ’ in many hiapieth' t.ict oi i(‘s, consists 
ot a supply (>r IVctline i oil n m ( li'_;s 1 70 and 1 7 I ) i e \ i >1 \ inn st eadily in 
till' diri'ction indicati'd hy the a.i'row' and tla* iippei coal slah* K.s, 
ai'ran_i»'(M| \ ('rtically or incliiasl in the ne(d^ ot tlm ho])per The slid)' 
can (‘asily hi* regulated h_\ hand, and lea\(‘s a nanow jiassa^e, adapti'd 
to re(piiu'ments, toi the coal hid wism its lower )'dni. mid t.he roll In 
a.ddil am, tile nc(d\ ot the hopper .d)o\(' tla' roll is otlmi lilted with a 
liorizontal leeailatine or throtth' slidis wdiih' helow a strony iiadined 
C()nv('yine' plati' reaiddnn to the loll siirtaci' is pio\’i(k‘d tor t.lu' r('mo\al 
ot the coal slidini^ on to it tiom the roll Tla* loll is drivim ti‘om tla‘ 
sti'am cne'inc hv na'ans ot a thin round Ixdt <iiai the t hre(‘-con(‘, jiulkw' 
s.s' (tie’ 171)lit.tcd outsich' the la)p])(a’ lasd'; This pi'imits ot varyine 
the spi'cd ot the roll wdihin certain limits The roll spact' is covered 
at tlu' trout with a. hinyusl cover (tii^‘ 175) (il.lisl wdlT a scowv liar in 
sona' cast's. In modt'rn pressi's the whok' siqiply arrany;('nient wdth 
tlu' hinymd covi'r is coiiNa'iia'iitly ariani;ed at the hack ot tlie hojijier 
Hick, wdieiv it is miadi mori' accessihh' kiirthi'r, the coal slide K.s, 
instead ot heine- litti'd wdth a sim})le, liandh' tor diri'ct adjustment , is 
provid('d with an indirect si'ttine’ and li.xine arranm'na'iit 1)\ means 
ot a hell crank lever whos»‘ low'er arm lias a knoh yidp and moves in 
a l)ent link at its lower ('lal so that it can Ik' ti\('d in any desiri'd 
position by means of a win^‘ nut. N'ot only is a liner I'eeul.-il ion ol 
the coahsupply reiah'red jiossihle in this way, hut any uninti'iided 
slipping ot the slide is I'lh'iTively prevmdt'd Ttie slide ,u rangi'ineiits 



irniQUmES AND imrQITETTlNa. 


^ . 440 

ar(' ()|)(3i‘at(;(l citlK'v by tl)e press attendant or the bri(juette niana^an*, 
and the s(dting niust corresjanid exactly to the tliickness determined 
upon for the bri([uett(‘S. 

8 . Tlir Body of thr /Vm* wU}i ylc6“e.svsor/os' {Press Mould, Betiiny 
A [}]iiuini‘es, IIe.(dlv</ ovd Cooliny Arr((U(jevieiLls) (Phite IV. and h^^s. 
170 to 170). — Small coal, conveyed by the «n[»ply roll, falls into a narrow 



Fl(i. 170 . — Suppl>’ airaiig(*inont and l)ody of the Extei press. Ijongitudinal section, 

shaft — the coal intake Kc (fitr. 170) — to the rear door tli of the press 
body IV and then into the horizontal channel of the press mould pf 
The rear door fli (fig. 171) is fixed on horizontal outstanding bolts by 
two projections on each side, and is provided below with the so-called 
“ blind piece ” bs, which just fits the surface of the stamp moving to and 
fro immediately below, forming its first upper guide. By means of a 
screw, the blind })ieee can be lowered when wear renders it necessary. 

^Another screw, acting on the top of the rear door th, prevents it from 
lifting up The rear door is also provided with a small round door 
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wilirh can be easily op(n\ed to facilitate removal of the coal above tlii‘ 
stamp when Tiec(‘ssity arises. The real ])res.s body IV of lu'avy ironwork 
forms (1) the bed for the press mould and the “tongue” Z pressing 
upon it, (2) the bearing for the powerful tongue shaft zw, and (8), the 
counter bearing for the pressure screw r/.s with the drive by means ol 
tile pressure wheel di\ the worm 
m, and the vertical star wheel -s?’. 

The press body is rigidly tied to 
the complete frame of the wlioh^ 
machine, and is fastened to the 
brick foundation by two RC]‘ew(‘d 
tie rods on both sides. 

Foi’inerly it was made of cast 
iron, but since during the working 
of the press the mould and body 
have to resist th(‘ powerful push- 
ing force of the stamp, which not 
only has to compi-('.ss a new 
bri<|uette but also push it against 
the rope of bri(|uett(‘s in th(‘. mould 
at ev(u*y stroke, it was not an un- 
common occui’renc»‘ for tlui body 
to break across tbc middle as a 
result of the stresses set up by 
the high ext(U’nal friction of the 
briijuettcs against the walls of the 
mould. 

The cast-iron body had then 

to be held together by imians of 

, , , , , Fig. 171.— Supply arrangement and body 

iron bands and screwed tie rods of the Exter press. Back view. 

before it could be used further. 

Therefore at the present time the body is made of wrought iron, e.g, 
by the Zeitzer Eisengieszerei. The greater toughness of this material 
provides a much greater protection against breakage. 

On both sides of the mould the body is provided with hollow jaws 
kept closed by the bolted cover plate rd (Plato IV.) fitted with a close- 
fitting flange all round. 

At the commencement of pressing, steam is admitted into the 
hollow jaws for the purpose of warming up the body and the mould. 
Later on in the operation the heat generated by the compressmn is so 



442 


HllIQUETTES AND HRIQUKTTING. 


iliat it Imm-oiucs iK'Ct'Ssjiry to coo! down l)y tlii' introdiK'tioii of 
cold water. This is discussed b(‘lo\v (p. 453 e/ srtj ) in (h'tail. 

TIh' pn'ss mould is built up of the exb'rior and iniKu- portions, as 
shown in ?lat(‘ IV., and on a larocr scab' i;i tii:;. 170. Tlu' ('xternal 
portions ar(' : tlu' ])as(i ])late ///>, the " low'er hook” h ii r('stino on tlu* 
bas(i ])lat(‘, tlu' ‘Mipp(‘r liook ” ho and the two side W(h]o('s sk (Plate' 
IV.), till' inti'rnal portions of the moulds are tlu' “ lowei’ mould ” si'clion 
//,s' and till' “ u))])er mould ” si'clion o.s (both bi'ino- made u]) of si'vi'ral 
si'ctions ])lac('d oiu* beliind tin* other), a.nd further, one or mori* jilani'd 
ami ground thin stui'l [ilates to act as jiackinu on tlu* narrow siih's of 
the sid(' wedi^’i'S. 

The basi* plate ///>, which has i-o transmit tlu* ]m essure of conpiri's- 
sion from above' to tlu' rii;‘id bi'd-jilati' of tlu' boely, would rajiidly 
l)t'(‘ome usi'less unh'ss it we'i-e made' of e'xtre'UU'ly strong and toii^li 
matei'ial. 

Di'lta iiu'tal has proveel to be' most, suitable' foi‘ this jun’peise', anel has 
alse) bi'i'ii founel to be* lie'st aelajite'el feu* makino the' I’e'iU'wailile ineeiilels, 
etc., for othe'i* forms of bi’iepiette' jires.si's such as, for e'.xamph', the' 
(ViutHnhal pri'ss of Se‘hue*hte'rmauu Kie'me'r(]> 122) 

The twi) hooks se'rve' for the' riM'e'ptiem anel lixiny of tlm mouhl 
si'i-tieuis as we'll as for holelino* fast the* whole* moule] tei the* rjuid leiwi'i* 
portiem e)f the* body or to the* toni^oie* 2 (se'i' below'), and also fen* lu'atiiiu 
oi* I'oeilinu ae'coi'dinu to reepiire'ine'nts. Tlu'y consist of [ilate's 50 mm 
thicb, fornu'rly of wi’ouyht iron but latb'rly of cast sti'cl, wdiose e'lids 
ai*e bent upwairels or de)wnw arils to form hook-shapeel ])re)jections be'iit 
at rii;'ht anyh'S. Tlie back pi’oje.'ctions poiutinu outwards lie so that 
the' low'er euie rests against the' ri'ar or stamp siele of the' body and the' 
U])])e'r one in front of the* tonoaii' ; while the front projections, pointing’ 
inwairds, support the moulei si'ctions anel prevent theii* movenu'nt during 
compre'ssion. At the* back, eaich mould section is helel by an intei'iial 
overlapping cover plate* screwed fast to the uppe'r or lenver projection. 

The uppe'r hoejk to^mther witli the* mould section is shorter than 
the* lower one, since the coal-supply tube Kc issituateel betw'een the end 
of the hook and the door at the back. In ordei* to wairm the* mould 
elurini^ the be'^innin^ of compression anel to cool it during the later 
stages, eacli liook is pii'rced by two circular channels connected at the 
back anel ope'ning at the front. Steam can be introduced from a 
narrow })ipe (or cold water from another pipe) to circulate through 
^^the upper channe'l, fi*om thence to tlie channel in the low^cr liook by 
means of a bent conne'ction joining the left opening of the top hook 
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witJi Hh' loi‘( ()p(‘iiiiiij in the hotioin hook. In tliis way sk'ain oi- 
u'aii'r eii'culates t]iroui;li l)oih tlu' hooks inii in ()pposit(‘ (lir('(*( ions 
Mon* inloi'inaiion on these small pipi's is ‘;i\(“n heiow' 

Tlu' mould stM'tions os and ns, which arc* l.nd in (Im* hooks, must 
he made so that their iniu'r surfaci's <'\aclly lit th(‘ up|)er and lowm- 
snrfacics ot tin* stamp 

I In (u'l'inan th(*s(' si'ctions an* called Schwalhnni^t'ii from i\\i' Fact 
that in (he shape* i^i'maally asc'd For ( la* product ion oF domesl K* 
hri((net((!s ilu'vlx'ar a, soimwvhat FanciFid resemhlaiicc* to a swallow's 
tail ((l<*r. Schw.dhc* -- swallow ) when \ ic'wa'd From iJu' Fi'ont Ti; | 

Th('i)‘ iippi'i, oi lower, and side sm‘Faces arc*, howiwei, at I’iyht 
angles and arc* always |)lane, so as to he adapted to the hooks and 
tin* side* wedocs Ida- industrial hii((m'(t('S both (Ik* mould sections 
and the stamps ha\e cpiite another shajie, depeiiiline upon the shape* 
and size* oF the* statics aaid the* special comhinations intowhie-h tlie'v 
a-re* piesse*el 

kuithe'r iiiFoimation on this point will he* ei\’en he-Iow' under “ I’ro- 
diiction oF 1)1 iejiK't te's in Small Ihe'Ces" The* lower leinee'r moiilel 
s(*ctie)n ?ts* is now' e)Fte*n made* in lour (Forme'rly thive*); the* tippe*!* 
se'ctieen oi the* me^ulel (Fe)rme*rly twM)) ol thre*e' ineli\idual si'e*tie)ns tittin^ 
closely teiertlie'r. some*what, in the* same* w' a, 3' as is indicate*d in tie. |72 
to' the* spe*eial case* e)F the* (Iruhe* Clafa, IiOwa*r Lausitz 
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Kie;. 172 -AnaDoriiKMit of the mould se'clidiis in ilio iiKKleoii I'Aloi pic 
LniMMtudimil se'clioii. 


The re'ar portion ol tlie* Iowa*!- mould sexdion on te» which the* 
hrie|ue*tte* coal Falls, is known as the*. “ low(*r euidin^r sectiein ” The* 
previously descrilued Idinel piece hs acts as the U|)p(*r yniiele; Feir the* 
stamp In this portion oF the mould the stam[) has no re'al w'ork to 
perform, but has only to push the small coal he'fore it. Immi*diate'ly 
after the euiding section follows the stamping or workine- setdiem, 
consisting of the upper and lower portions, betwa>en w'hich the* stamp 
carrie'S out the work of compression as already d(‘scrib(*el, and pttshe-s 
forwuird the newly pressf'd bri(ju<*,tte together with those* prewiousl}' 
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produced, llicn 1‘oIIovvh tlio sliorb cnntract(Hl section, and finally the 
lon^ front i^niidino* section (uppiu* and lower front pieces). 

For a certain portion of their len^^ths (for the first SO nini. according 
to fig. 172) the two Innnped sections (converge slightly towards the front 
or to the right, but for the nunainder of their lengths they are of constant 
thickness. This convergence causes a gradual narrf)wing of the section 
of the mould seldom amounting to more tlnni 2 to S mm. Then' are 


cases in which it has been found ess(Uitial to provide a bend of (i or 
(‘wen U) mm. The g(merally applied b'rm “hump” ((}er. Ihicko'.l) 
arises from the former custom of obtaining the consti’iciion by nu'ans 



Kig. 173 — Exter })ress body. Front section. 


of a hump-sha})ed enlarge- 
iiH'nt of one of the cc'oitral 
pieces - usually tlu' ujiper 
section Naturally this en- 
largi'ment wjis subj('ct(Hl to 
an inoi-dinate amount of 
wear and tear, and as a 
result is now div idl'd lud-ween 
both the central [lii'cc's and 
distri bubal ovi'r a more or 
less la.i‘g(' pro[)ortion and 
soiiK'.times tlu; whole of tin' 
I Icnglh. 

The objiaT of the “ hump ” 
is to increase the frictional 


resistance of the walls of the mould opposing the compression, and to 
furtlier compress and strengthen the freshly jiressed briipiettes by 
forcing them through the constriction. The means is very simjile, 
and has proved to be extremely good. (Generally, it is ordy possible to 
produce good strong briquettes from hard coals by means of the hump. 

The two front sections continue the narrowing olfccted by the hump. 
They and the side wedges with tlieir linings take up tlie fuidher 
removal of the rope of briipiettes enclosed by the smooth walls of the 
mould held tightly together (slfee fig. 178), and which offer the necessary 
resistance to the flowing tendency of the compressed hot briipiettes, 
which are not yet ({uite .solid and still po.ssess a certain degree of 
plasticity. At the same time the briquettes are further cooled down by 
the cold water circulating above and below. 

The material of the mould must correspond* to the somewhat varying 
requirements and also to the special properties of the coal to be com- 
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])i*(\s,s('(l. Cast steel, or cast iron or wi‘ou^-lit iron for the sake of 
cheapness, could he used foi- tlu' rear i;nidin<^^ a,nd 1)1 ind pi('c<'s which 
are not suhj(‘cted to ])i('ssure; The stani]) and liuinpiMl setdions, 
h()W(‘\'(‘r, ari' suhj(‘ct('d {.o (he i;reat('st sti esses, and are nia(h‘ ol the 
extr('inely ri'sistant hnt \ery expeiisix case-hjirch'iied sleiT hoi‘ solti'r 
coals, cas( st('e| may h(‘ (Miiployed Tie* front yiiidiny sections ar(‘ 
'^inici'ally itiachi of cast steid, case-hai-d('ned s 1(M'1 hcini^- list'd only for 
vt'ry ha, id coal 

Th(' sith' wedijt's ai’e thick east-stei'l plates ttf tli<' whole It'iiydh of 
tht' mould Tilt')’ thick''!! slii^htU tow.ii'ds tJit' h.iek, and ai’t' providt'd 
at hoth ('lids with small [iiojt'ctions tin-nin^ inw'aids (s('e hotlom of 
Plate IV.) Till' proj( ctions si'i \ (' foi holdinu; tlu' lini'rs, which consist 
of strijis of shi'ct^ sti't'l of snitahli* li'iiolh io lil in tin' W('(l; 4 es Thisse 
stiijis form tlc' inner naia'ow sides ol tie' mould, and are consi'ipu'iitly 
woi'ii a\\'ay vt'ry iapidl\ and it'ipiiit' frt'tpieid reiK'wal 

Till! re^nlatini;' d('\ ict' tie' principai pait of w liieli is the ton^nt' 
will now^ he di'scrihed. 

The toni;n(‘ Z (Platt' 1 \' and ti;; 170) is a tonynie shapt'd hotly of 
cast stet'l or wrou^'ht irtm, holtt'd to tht' stroni^ sit'd shaft. ;m, about 
wdiich it is capable t)f a ct'ilain aintaint tif lotation Tt) its Itiw'cr 
surfaci' tilt' iipjx'i ht)t)ls anti moiiM st'ction art' attacln'ii Tim ttm^uc 
hears tin tlii' nmiild and tht' ctaiiaint'tl rtipt' tif hritpii'tU's fiom tlu' front 
tt) ' 111 ' hack', and provith's t.ht' it'sistanct' to the \’i'itical tir inclint'al 
t'omptiiK'iits t>f tht' Imriztmtal foit-t' t)f tht' ct)ni[)i t'ssion. it is suhjt'ct tt) 
the aidion of the prt'ssiiit' sert'w ds which passt's veidcally thitini^h tht' 
tlmath'tl, strong nppt'r pta-titai tif tlu' body and can ht' easily tipt'i'ated 
h\ h.ind by mt'ans t)f tht' veitical rt'^ukitin^ wht't'l sr (Platt' IV. tiy^s 
I74<\nd 17o) rt'St'iiihlinii tie' stt't'rinyr wht't'l of a shift, acting thrtai^ii 
till' worm sit and tln' w'i)rm t)i' prt'ssnre w ht't'l di' keyt'd to tht' ht'ad 

P)\' means tip this I'eeiilatiny th'\ ice it is pttssihlt*, tt) maintain tin' 
u[)[)('r st'ction of tht' iimiiltl os in a lorizontal ptisilion fur as lt)n^ as 
rt'ipiired tliiriiii^ the o])t'ration tjf prt'ssini; tt) makt' tht' upper ctuiver^e 
towards the Ittwer inttuld st'ctitm and ^ratiually tliminish the section t)f 
tht' luttuld by scrt'wdn^’ downi the [tressurc sert'w, anti to increase the 
section of tht' nittuld liy lifting tht' sert'W This will ht' dis'cussetl mort' 
fully belt)wc 

The steam and ct)t)lin^' water pipes ct)nsist of narrt)w tubes with 
tlaniije connections branchinj.,^ from the largt; steam and water mains of 
the [)ress room, and are usually led along the front portion t)f each body 
at the base of the frame. They are most ct)nveniently fixed on the 



446 


HRIQUEITES AND HRIQUEn’lNG. 



Fig. 174. Fiess room with tliue Extei joes-^es. of Caiiisdoit constuiction showing llie biiquette gutters 
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same side as th(‘ r(*jj^ula(iiio’ wIhm'I of the |)i'('ssiire s(‘i e\\ and (Ik* 
liaiid \vh('(‘l for admillini; st<‘am to tin* eji^nit* It is of a(l\ nnt;ii;e to 
liavi* tin* sto[) \ al\ <‘S ol tin* strain and w at(*i‘ j)i])(*s elosi* at, hand The 
(*nd ol tin* \v.it(*r ))iji(' opons out at an ani;h* in that of tin* steam (liiM*, 
so that a, I ter closing;' t Ik* sti*a 111 \ .il\ r and opi'iiiiii; (Ik* watoi* \al\i*eold 
watei' talv(‘s the plaei* ol tin* st(*am in eirenlatini; thion^h tin* npjier 
hooks, (de , ol tlx* mould Ida- lK*atini; and eoolin^MlK* hollow jaws on 
both sides, snitabh* eonneetiiii; pipes an* [)ro\ idl'd 

I 74 shows till (*(* 1)1 i(|nrtlt‘ pr('sses of tin* Konii;in Marieiihnt tt* 
Akt -th's ot (Ainsdoil whosi* const |•netion is mainl\' dealt with in tie* 
foremiinu- drsci'iption Amon^ otlii'i* di'tails. small steam and wati'i 
pi[)es with tlK'ir \al\(*s and cocks an* pio\id(*d TIk* tubes runniiie 
below^ tin* bii(pK*tt(* L;utt<‘i lead away the waste* (*oolini; watnr 
lli'twa'i'ii the tly w'Ik'i'Is of (*aeh p!c*>s then* can lx* s(‘(*n a cold wati'f 
|»i[)(‘ liaiiniiin from an uppi*r horizontal wat(*r mail). It s(‘rv(*s for 
('ooliiie; the I'asily heated b(*,iiinyr of the I'am-nx] in tie* throw' of tin* 
111 , tin shaft, aaid is pro\’ideil with bi anclu's and stop \'al\(*.s. 

With n'e’ard to tlx* const i net ion aixl ('(piipnieiit ol tlx'se presses 
and pn'.ss rooms (and .ilso in tlx* ease of Z(*it/„ Ihickaii, and ot/lx*r 
niaki's), till* followiiii; points should lx* bioiiyht into proiiiiiieiiei* with 
r(*ien*nc(‘ to lies. 17t and I7d Tlx* stt'.im cyliixh‘i is |)io\'id(*d with 
a. hoi'izoiital \al\(* chest at tlx* sxh*, instead of on the top of the 
cyliiMl(*r, this bi'iiiy of consiih'iable ad\an(ae(' in tlx* leiiiowdoi con 
deiised wat(*i‘. rnd(*i c(*i tain circumstanc(*s tlx* linn also build pirsses 
with pistoti-\ aJ\ e n*eulatx»n and expansion 

Tlx* st(*ani pip(*s ai e well insiikiti'd, and tlx* whole ol tlx* b(*arines 
and ylidine surfac(*s ai«* pio\ xled w itli aiitoniatx* dust t iyht, lubricatois 
In tlx* middh* ol its cii cumlen'ix e oix* ll\ -wlx*el is made like a ratchet 
wlx'el, so that duriiie stoppayi's of tlx* pix'.ss for cleaning and i(*paii 
work it can lx* mo\(*d to and fio Iw nx*<uis ol h‘\(‘rsand pawls witJioiit 
tlx* aid of steam Kach ll\ whei*! is sun oiinded by ii [uotectine fence 
Unlike the arraiiea'ux'nt- d(*,scnbed .ibova* tlx* supply lolls lx*low the 
chareiny^ hopp(*r are opi'i'ati'd by a iisine bi'It ^\hieh ri'cenes its 
motion from a pulh'y a,ttach(*d to tlx* c(*ilini;', drivi'ii in t,uin by 
ni(*ans of the eiieim* hi'lt shown at tlx* lieht ol tlx* (*\tn‘iix* I(*ft (])'- 
wheel Tlx* lirst bi'lt can readily lx* j)ul in or out ol antion by nx'aais 
of the leNS'i* situated just in front of tlx* chare iny hopp(*r. A slide, 
adjustable by nx*ans of a small luiiid w'heel, s(*rv(xs for the regulation of 
the supply. 44ie roll clx'st is closed at the back by nx*ans of a bar and 
scri'W clamp 
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The press body is aiijK'lu'd to tlu*, very powi'rl’ul base frainr by 
means of strong ])olts on both sides. Its front [)ortlon Is laTI just 
below the pressure serew by two [)o\\(H-ful elam[)s, and the fi'ont 
0 [)eninyr over the mould is ki^pt elosial by nuains of a eov('r plali', 
which is screwed on. In continuation of the mould there is tlu' 
bri([uette ^mtter carried on low brackets Tlu^ ;;'utt('r contains the 
rope of l)ri(pn4tes (domestic) which arci bciny^ pressiMl out. A bar 
placed on the ^oitt(‘r in front of th(‘. opening' of the mould, and haviny^ 
a s(p]ar(^ bolt pushed throui^h the (‘yes on each sid(', holds the yoittcr 
t(j^('ther in the usual way and prevents any displaia-mcnt of the 
upper guidin^^ rail with a consiapumt fall of tlu' brit[uett(‘s. 44u' 
pr(\ss shop is roomy, liydit(‘d durini»' the daytime by thrct‘ tall windows 
and by incamhisceiit eh'ctric, lamps during hours of darkiu'ss. Modern 
improvements of the K.xb'r [)r(‘ss an* (hvseribed on ]). dot) d ,srry 

\V(‘(tr and Repair of /hv's.s' and Mould - -If the 

movly pressed bri(|Ut‘ttcs show oidy a slij^ht want of clearness in tlu* 
didinition of tlu', stamp mai'k, which oftan occins after com[)arativ(‘ly 
tew days woihiny;, it iH'Conu's lu'cessary to chanye* th(‘ stamp and to 
n'.cut the old omc This is eth‘ct(‘d in tlu' K'pa.ir shop of the works by 
planitiy^ the U[)per sinfaci^ of tin; stamp in a suitabh* ])lanin^Miiachina, 
r(‘chis(4liny^ the marks in tlu' manmu- already described on p. 498, and 
finally hardeniny^ and smooth polishine th(‘ upp(‘r surfac(‘. 

Each successive polishine shortmis tin* stamp, and as a r('sult it 
would pemTraU! a shortm* distance into tin* mould chaniK'l after each 
oj)(;ration unless packin^^ of suitable metal strips or plab'S were scr(‘wed 
between the top surface of the ram and the back (uid of the stamp foot 
in order to comp<msat«i for the material cut away. In tin; case; of a 
stamp which has not been in use very lon^ this packing is not necessary, 
since the penetration into the mould at the end of the forward stroke 
is sufheient to permit of a slight diminution in length without seriously 
affecting the compression. As a result of the immobility of the falling 
coal and the working parts of the mould, however, it si^on becomes 
necessary to compensate for eacli diminution of hmgth in the manner 
described until the stamp finally becomes too short to be of use, when 
a new stamp has to be substituted. 

It occasionally happens that the stamp breaks across as a result 
of not being fixed truly horizontal, or because of improper fitting of 
the mould sections. If the fracture is situated near the foot, the 
stamp, which would otherwise have to be thrown away, can be made 
usable again by tapping two large holes through the fracture, parallel 
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to the longitudinal axis, and fitting them with long count(U*-sunk screws 
in such a manner that the stamp again bi^comes a composite wliole. 
But if the br(‘ak has occurred at or near the top, notldng remains but to 
plane the metal .past the fractured surface in order to save the stamp. 

Of the mould siictions, tlie stamp and hump parts, and especially 
the lower ones, are subject to the greatest wear and tear. Tn addition, 
the side wc'dges wear more or less rapidly, in from a few days to six 
weeks, according to the degree of hardness of the coal and lignit(‘ 
grains, and the presence or absence of hard foreign materials such as 
grains of sand or pyrites, which have a very di'h'terioiis ('ih'ct. The 



Fig. 176. — Worn mould sections from Exter pres.s moulds for domestic 
or iiidustiial biiqucttcs. 


originally smooth surfaces of tlie mould sections become covered, first 
with numerous fine longitudinal grooves, gradually becoming broader 
and deeper, as shown by the photographic illustrations of woi*n 
mould sections depicted in fig. 176, Nos. 1 and 8. This gives rise to 
the fine or coarse parallel markings so often found on the narrow 
sides of pressed briquettes (compare fig. 177, No. 4). In addition, fine 
cross scratches or snips and other irregularities are found on the 
surface of the working parts of the mould. Further, a flat mould- 
shaped hollow is easily formed across the working section just in 
[front of the point up to which the end of the stamp head penetrates 
at the end of eveiy stroke. This can readily be seen from the mould 
section 1 at the left of fig. 176. 

It happens not infrequently that, as a result of defective fitting, 
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knocking of Uie stamp breaks off large pieces from the long edges of 
the mould sections. Fig. 17() shows such fractured places in the 
section Nos, 2 and 3. Conse(|uently, the mould sections sooner or later 
— usually after one to two weeks — re(|uire changing and ri'pair or 
I’enewal. In order to examine them it is necessary to take down the 
wliole mould every time. 

ffo change the mould st^ctions it is usual to first lift the pressure 
screw and to continue the pressing until small coal issues instead of 
bri((uettes. If the mould is very irregular the coal shows a temhmey 
to hold together, but is thrust out without any great trouble. The 
stamp is them drawn back, the back door of the pr(!ss nsnoved, the 
hand wheel regulating th(‘ sbsim iidei shut off, and tlu' ram, with its 
differential Hange, is lifted out of the way. Now, while one workei’ 
attends to the mould, others clean the ram and guuh's from oil and 
dirt. The connecting pipes for heating steam and cooling water are 
unscrewed from the front [)ortion of the body, naturally after closing 
the valves, the ,sid(‘ wedgiis ai'C knocked back from the front, and the 
lower and uppcj* mould sections lifted out and takem apart. Such as 
can be replaced without rej)air are carefully cleansed from adhering 
dirt and rust particles by means of bi’ushes and tiles Similar opera- 
tions are carimnl out on the hooks and the base plate. 

If the damaged portions have not become unusable by wear or 
breakage, they are taken to the repair shop and ground by means of 
rapidly rotating emery wheels which are curved on the circumference. 
The s(ictions are clamped in a sort of vice, repeatedly moved to and fro 
horizontally, and worked up according to the shape of the stamp or 
the bri(|uettos to be produced, in a manner which has to be learned by 
experience. 

During the reassembling of tlie mould sections it is very essential 
to have a selection of various thicknesses of packing sheets and plates 
e(iual in* length to the individual dovetail section. They serve to re- 
place the loss in thickness caused by wear and rubbing and to e(|ualise 
as far as possible any irregularities arising during fitting together. 
This prevents the formation of outstanding edges and corners liable to 
breakage and ensures that the blocks to be pressed shall again have 
the dimensions described above. Cut sections of well-rolled cardboard 
are used to remove slight irregularities. Fitting is carried out on a 
suitable heavy wooden table standing near the press concerned. At 
many modern installations such benches are conveniently placed in the 
^ace of ample dimensions left between two neighbouring pres.ses. The 
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insertion of ilu‘ mould sections in l)otli tlu' upper and lower hooks is 
ellected from above', whik' the packin^^ sheets, plates, or cardboard strips 
are laid e)r puslu'd in Ix'foi'o or afterwards, according to circumstance's 
[n te'sting whetlu'r a.nd to what extent the fitting and aeljusting are 
ge)od e)r capable of further im])re)veme'nt, an irem bar is usually tixe'el 
ci’e)ssways te) be)th side's e)f the Imeeks abe)ve the varie)us moulel sectie)ns, 
one' aftei' the' otlu'r, and screwe'el de)wn fi’om abe)ve by the ce'iitral be)lt, 
pre)videeel with a hanel grip, until the me)ulel sectiem situate'd immediate'ly 
below has be'e'U pre'ssed se)lid on to the intewmediatee ])late and the hoeek. 
An accurate woeeeh'ii or ste'e'l ruler is now place'd leaigituelinally on the' 
se'i'ies of scctieais in e)rde‘r te) test the pe)sitie)n and extent of pe)ssible 
improvements. When eeve'rything is iinally in e)rder the ce)ver plate's 
e)u the back e'liels e)f the looks are bolte^d fast te) thee me)uld sectiems in 
eaintact with the'in. 

This impeertant work eef asseud)ling the' me)ulel demiaiids dcxte'rity, 
e'X})e'i‘ie'nce', anel care'. After comple'te re'pair, the' base plate' with the 
le)we'r hook and meadd se'ctieen, the'ii the uppe'r he)ok with the' upper 
noulel see'tion, and tinally the' side' we'dge's with the steel packing jeiece's 
are' tixeel in re)tatie)n elui’ing the' re'building. Afte'r the' te)]) surfaces e)f 
the' U])pe'ranel le)we'r moulel se‘ctie)ns, and alse) thee siele we'elges if jeeessibh', 
are bi‘e)Ught into a ve'rtical plane', the pipe' comK'clie)ns for the he'ating 
steam and coe)ling water a,iv also scre'wed e)n, tlie'U the' re'ar de)or with 
the blind ])ie'e'e' anel the' felt stutling be)x, which is se)metimes provide'd, 
is tixeel to the' real' siele' e)f the bexly ; the' stamp is jilace'd in the mould 
e)r stutling box anel again faste'iied te) the ram, which has been piille'd 
ele)wn again in the' me'antime'. 

Prfssiiuj' I^ornud Work'riKj of — When thee press me)uld and 

stamp is again put into pre)per working order, steam is fii’st admitted 
into the' he)lle)w jaws of the be)dy and into the channeils of the he)oks ; 
and, as se)e)n as the body and mould are well warmed up, damp coal, or 
better, ceial whie'h has Ix'en drenched with lubricating or used and 
rece)vereel lubi’icating oil (“oil cejal”) is charged in, since this passes 
through the,' still seimcwhat rough mould easier, sticks together better, 
and givees rise- te) briejiieTtes sooner than the dry brie|uetting coal. 
Fiirthe'r, the upper se'ctiem of the mould, which overhangs the lower 
one) and whicli, during normal working, is kept up by the rope of 
briejuettes in the moulel, is supporte'd by a wooden peg driven into the 
meiulel channel from the back. In front of the plug the oil coal pushed 
in by the stamp heaps up until, on furtlu'r supply and compression, the 
plug is engaged and is pushed back by subseejuent strokes. 
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W. Ijcdor and M. SclnuMdcr (SnnftenlH-r^^) liave coiustnu'U'd a special, 
aj)[)arently very Kuitablo a})})aratus for opi'iiuiL^ out the mould hy moans of 
two rails with doubly im'lmed surfaoi's ojiposed to oaeli other and a screw 
spindle with wedges (Z. lirdioiLJih', 1907 , No. 21 ). 

The begimiiiig of‘ ibc eon^na'ssioii inusi Ih‘ earriial out with ('xtriuiie 
care. While (>uo man regulaites the pressui’e sercwv, anoiher one must 
have his hand on the steam stop val\e. At llu' hi'ginniiig only litth‘ 
pressni’e and “oil coal” is a[)pli(‘d, and the matdiiiie is caused to run 
slowdy. After a few’ minutes the oil coal is mixi'd with sonu' diiiu’ 
coal, and as time goes on still drim’ coal is a})[)lie(h until linally nn- 
mixed coal from the driers is snp[>lied. If the latter were supplied 
immediatidy on th(‘ commeneemeiit of eom[)i ('ssion, the lesult would 
he stoppage's and hn'akage's. Tlu' pn'ssuri' must 1 h' iiierenst'd gradually 
and the speed of the mae'hine ae'et'h-rate'd very slow!}’. 

The first is etioetesi hy allowing the upjier mould section to con- 
verge tow'ards tine low'cr h} l,urning tiu' [in-ssure seis'W to a degree 
depending upon the coal. Kor noi'iual working tJu', mould si'ctions 
are parallel or apjii’oximately paralh'l for hard coal, hut usually con- 
vergii slightly for soft coal 

Tin' oil-coal mass issuing fi'om the mouth of tin' mould afh'r the 
re'uioval of the w'ooden plug is not ve'iy solid at tin' In'ginning, and 
only yiedds wash', (yontinin'd pre'ssing, however, soon gives rise to 
the formation of blocks in tin', moukl ehaiiin'l, and ('onlinuaJly im- 
proving bri(piettes are eompressi'd until tin' noi’inal [iroperiii'S are 
ultimately attained. At the beginning ihe bniundtes appi'ai' to be 
scaly on the exterior Ix'causi' of irn'gularitii's on tin' surface of the, 
mould, but if this phenonn'iion oeeui’s in tin.* middhi of the woiking 
opi'i'ation tlu' cause lii'S (‘itin'r in the us(' of a coal whii'h is too di’y or 
a mould wdiich is too hot. The control fork— a rake or forked-shapi'd 
piec(' of iron having thri'c. oi- four shar]) piongs whosi' distant' apart is 
eipial to the predetermiinal thickness of the bri<jU('tt('— is used to test 
the thickness of the blocks. J'ly means of this fork the thickness of 
the briijuette rope is bssb'd immediately afti'r being jiusln'd out of the 
mould and compared w'ith tin', requin'd thifdviiess. Tln'ii the coal- 
supply of the press is regulated accordingly wdn'ii it Ix'comes tna'i'ssary. 

When passing on to normal wnirking the original steam heating of 
the hollow jaws of the body and mould has to be abandoned, and as a 
general rule this becomes necessary afb'.r a few^ minutes’ woi'king. The 
d(welopment of heat by the pow’erful wan-k of compression and friction 
soon becomes so groat that it must not b(' further increas('(b but in fact 
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Home of it must be removed by steady cooling. For this purpose the 
stop valve of the heating steam is closed and tlie valve of the neigh- 
bouring water pipe is opened and cold water allowed to circulate 
through the hollow jaws and channels. 

In addition, the crank of the main shaft and the bearing of the I’am 
attached to it also require constant cooling during pressing by cold 
water allowed to trickle from an upper pipe through a suspended 
fine rubber hose moving to and fro with the bearing of the bar. 

Defective. Briquefiev . — Perfect domestic briquettes, as illustrated in 
figs. 107 to 109 (pp. 28() to 289), and tig. 177, Nos. 7 and 8,^ can only be 
obtained by fulfilling all the conditions laid down in this and tlni 
previous seciions. 

Fig. 177 shows in Nos. 1 to G imperfect bri(piettes whose defects 
are of various origin. No. 1 (vmy much cra(‘ked) was pressed in a 
mould which was very much worn by being kept in siu’vice too long; 
No. 2 (burst on the top ujiper edge at the left and at the middle of 
the lower edge) was pressisl with a stamp which had been badly 
screwed up and had broken loose ; in No. 8 (peeling badly) the coal 
had been too moist; No. 4 (with a hump or ‘‘nose” on the upper and 
a break on the lower surfac(*) resulted from the use of a stamp slightly 
fractured at the head ; No. 5 shows some coarse (melosui'es of pyrites 
and is a more or less flaky briquette, and No. G represents a small 
irregular peat bri(]uette which had b(‘en badly pressed because of wear 
of the stamp. 

Indicator Tests on a Drown-Coal Briquette Press — The power 
siipplied by the steam cylinder of a briejuette press in indicated horse 
power (H.P.) is obtained in the well-known manner with the aid of 
an indicatoT* and by calculation from the recorded diagram. In the 
table on p. 459, the results of ten indicator tests carried out on a 
bri(]uette press of 400 mm. cylinder diameter and 500 mm. stroke on 
2Gth Noveml)er 1902 are collected together. The nuihber of revolu- 
tions aiid bi-iquettes pr('ssed per minute was II5. From the individual 
values of the last column the mean indicated output of the steam 
engine of the press for the whole ten tests is calculated to be 126'4 
H.P. During the test, 7-inch indu.strial briquettes were pressed. 

Of the indicated output of steam engine (I. H.P.) it is well 


’ Tlus small light briquette is a completely coked brown-coal briquette, originally 
of the same size as N(u 7, which has been placed with other similar ones in a burning 
heap of briquettes, and had the ga.ses driven olF by the heat of the burning upper 
layers, beconaing converted into an e.\ceedingly strong coke. 




(From the collection of bruiiiettes at the Kgl Bergakademi 
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known that a ci-rtain proportion, depending upon the design and care 
in construction, is lost in overcoming friction and lowers the effective 
horse pow(u* (E.I1.1\) The I'atio of 1.11. P. : E.H.P.==;/ is calk'd the 
mechanical ellieiency, and for ('iigines of good average construction 
can he taken as 0 (Srn If, in the absence of special observations, the 
figure (I’ST) be tak(;n in th<‘ above case, the ('flective 11. P of the par- 
ticular press works out at 1 26 4 x 0 H5 = 1 ()7’44. 
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C. MODERN IMPROVEMENTS OF THE EXTER BRIQUETTE 

PRESS.- 

The im[)oiiant progre.ss mad(' in tin' consti'uction of (k'rnian sti'am 
engines in (he last twenty ycaii'S was not applies! to tin' tXti'r bri- 
(jU('tt(' pre'ss I'oi' a long time. Tin' stc'am use'd foi- the ope'ration of the 
pivsses and other power units, afb'r it had complete'd its w'ork in pi’O- 
viding powei-, wuis not suflicie'ut to carry out furtln'r work — such as 
tin' drying of brown coals— wln'U ajeplied in tin' customary manner. 
It often b('('ann3 nece'ssai’y to admit a considerable (juantity of live sti'am 
to tln^ drying ovens, so that thi're was no special interest in diminisliing 
the amount of stiaim used in the presses and other engines. 

Ni'ither were important improvements ettected in the mechanical 
portion of the bi'iipiette presses, since their attendance was generally 
entrusted to ini'xperienced workers; and on these grounds, in addition 
to the fact of continual running day and night, tlie deleterious effect 

^ A popul.'ir illustial ion and exjilanation of .siicli indicator te.sts is to be found in 
Ib'ofi'ssor Kicliard Vater’s liooklet, I hwipf vnd ntmpfmasdiine^ vol. Ixiii. of a popular 
serie.s of scientific panijdilets i.ssiicd in 1905 by D. G. Teubner of Leijisic. 

- AValtber Muller (Griibo IKe), “ Fortsclintte ini Ban von BrikeLlpre.s.scii,” Z. Ih'aun- 
kohlc, 1907, vi , No. !:^4, ]> .‘IDO. 
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of tli(‘ (‘o;il (lust, ctc,^ \V('iijht. AMS to a dcsi^oi wliicli was 

as siinplr as possiMi'. 

Only wIkmi tho use of ('IfM'lia’city had ol)tain(‘d a firm footini;' in (lu* 
hrowiycoal indnsfciy, and when af a low works (fii-si at ilia llsi' H(‘iyl)au 
Aklion^avsellschalt, Low(a- Lausit/) laiya* laMitral stations had Ihsmi 
(‘ r(a*fc('(] for the opi'i-ation of hrirk kilns, na'chaaiical workshops, wat(‘r 
siora^n-, linhtiny^ installations and otln'r sn))sidiary ojM'i-ations, ivsiiltin^' 
in th(' use of a ^rtMlcr ijuaiitity of steam in the eentral machines and 
pia'sses than was nee(‘ssaiy l(»r the <lryinjj^ of lh(‘ coal, was a eluin^e- 
made from j)i'ess(\s ojx'raied hy th(‘ simple slide \ al\'(' i^c'ai" ’ dt'sei'ihed 
above — whic^h is iima'onomieal as rf'i^ards steam eotisuiiiption to 
pr(\ss(\s oj)eral('d ly m(‘ans of expansion \’al\(' ^’eariiy. 

In this way hriipietti^ [)ress(‘s with doiilih* sliih; \al\e year, i\l('}'ei‘ 
expansion valve yeai\ and throtth' leyidator came into ojieration at tin* 
biyinniny ol tlie yi'ar 181)0 TIk' dri\(‘ of th(‘ \'aJv(' e(';iriiiy and 
regulator was elleeted by an indi'jiendmit external shaft with a crank 
pro\'ided wbtli a (Ir.iy link. 

Like the ohh'r type, how(‘vei\ tla'si' [irt'sses worked at an initial 
[iri'ssure ot 5 to 8 alms. Ihit wIhmi the application of hiyhei* pressures, 
upwards ol 12 alms, was yiadiially resortisl lo, tla* isirliej' iinbalanci'd 
slid(‘-\’al\ yeariny wit h t hrol 1 1(M ly iilatoi' laileil to nc'et. th(‘ thaiiands 
with ri'yai'd to ceitainty in op(‘ration and steam consumption Tin* 
neeessitj" to alter tin' (h'siyii in onh'r to co[)(^ with tin' chanyed circum- 
stances bi'caiiK' nior(‘ and nioi'(‘ (‘vidiml. 

Fiy. 178 illustrates a Ihickau jiress datiny from tin' yixar bSDO liuilt 
witli the above obji'ct in viiov It was immediately and automatically 
(amtrolled by tlu^ isyulator, and its opm-ation was carried out \vith an 
open valve up to steam pressures of 8 atms. A compleb'ly balanced 
and enclosed piston val\e was proviihal for hiyhm' pressures. Tin; 
valve chest scJi is situatia] at tin' side of tin' cylindm’ Z, f/c is the 
steam inhd, and (l<i, tlie exhaust Motion of the two vah'es is (iU’efAed 
directly in the simph'st possibh' manner by nnains of two ec(*entrics 
c Cj fixed next to each other on the craidx shaft \V; tin; driv(' of tin* 
reyulator Rc is elh'cted from the crank shaft by means of the belt r. 
The press body \iu, etc., is oidy indicated, since its di'siyn and eijuipment 
docs not mab'iaally differ from that described abovax 

This pnxss was laiilt ly tin* Maschiin'iifabi-ik Ruckau foi' the Use 
Ik'rybau Aktienyesellschaft. and yi\ (‘s comph'te satisfaction in operat ion. 

’ 111 tlie p.ipur mentioned alxA (*, Muller lias slmwn tliut tlie power lo.st in Hucli a 
press IS 75 per cent,, as deduced from an indnator diagiam. 
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Whei) this company recently decided to take up the working of 
its own rul)l)ish, whicli had previously been assigned to a conti‘actoi’, 
and to instal an electric plant, the probhun arose of enlarging the 



central station without damaging the steam economy in the bri([uette 
factory. On these grounds the existing central machines, which were 
tittc‘d with valve gearing, were converted into machines with l^entz 
valve gear, and at the same time tlie Maschiiumfabrik Buckau was 
instructed to construct a press with poppet-valve gearing. In this 
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the inlet and exiiau.st of the steam is more conveniently eliected from 
the top of the steam cylinder, a correspondingly constructi'd second 
ty})e is applied ; hut the normal type always has the advantage of the 
second type, inasmuch as the pipe and cylinder condensate can be 
carried away with much greabu* facility. 

The cylindiical steam-engine hed-[)lat(‘, to wliich the cross head and 
guides are attached, is (connected immediately to the press Irame, on 
to which is cast tlu^ crank bisirings and pn'ss body. At the top of 
th(^ bed-plate the steam cylind(‘r is attached concentrically, and is 
sup])orted at its far end by a foot and sp('cial sole plate in such a, 
way that tin; (‘xpansiou ol the cylinder under the steam heat can 
tak(! place (piite fiH'ely. ddie wlujle bed-plat(‘ is fixed to th(i founda- 
tions by UK'ans of strong stay bolls. The situation of the cross head 
between the st(‘am (!ylinder and ci'a-nk shall is m^w and peculiar to 
this design. It provides a piu'tVctly safe attimdance to the steam 
cylinder and vaKe giairing by breaking up the old arrangeiiK'iit and 
giving freer accx'.ss. The ti'ansmission of st(‘am ])ressure to the craids 
shaft is efh'cted by comu'cting rods which ar(‘ one-third shorter than 
in the old dc'sign. 

Th(^ positivi' N'alve gearing is an arrangemi'iit a])})lied almost e\- 
clusiv(‘ly to inodijrn steam (‘iigim's. Its inlet a})])liances ari' directly 
influenced l)y a so-calhsl drum go\ernor situated in the cyliiah’ical 
casing at the side of tlu‘ figure and driviai by b('V(‘l wIk'cIs. The 
('xhaust valve is opei'ab'd by means of a sim})le (‘ccentiic fixed on the 
valve shaft, ddie valve gcairing is ('xlremely sim])l(‘, accessi])l(‘, and 
noiseless. Its motion is derivtsl fi’om th«‘ ci'ank shall by means of 
giau’ing on a shaft fixed parallel to tin; axis of the machine. 

In order to counbu-balance the W(‘ar of the principal bearing, the 
shaft is provided with an adjustabh* coupling. During operation the 
speed of the press can be varied by im'ans of the hand wheel at the 
extreme end of tlu' valve shaft 

Suitable arrangements are provides] where necessary foi- the pro- 
tection of the attendants during working. 

The whole of the lubricating arrangements on the press are auto- 
matic, and freely accessible during operation. Gi-eas(i is preferred for 
the lubrication of the main Ixairing, but of course oil could be used 
with e(puxl facility and ('fleet 

Metallic packing is employed for making the pi.ston rod and valve 
spindh' steam tight bc'cause of the use of highly superheated steam. 

For (lie protection of the engine against water hammer, safety 
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valves provided with luiiid drain eoeks an; provided on tlu‘ lowt'r 
portion of tht‘ steam eylindi'r. 

Tlu' lirst prciss of this design was laid down and starhsl to work in 
the old bri(iiiette factory at tlu‘ lls(‘ mine., in the i)e^innin^^ of 1!)()7. 
It conformed to the above specilicatiotj in e\ery debiil. A similai* 
press was enaded at the saim' factory in (h(‘ same y('ar. In addition, 
the Anna Mathihh', Kva, and Kvnaie bimpudte factori(^s and the list' 
l)er^d)au Aktii'n^'esellschaft acaphred sonn; of these new prt'sses in the 
years 1907 and 19()(S, but as a result of the more suitabh; upper 
arran^eimait of the pipe lines for the inlet and exhaust sb'am, the 
second type of press, which ha,s already been described, was applied. 

Ihuiuii Pirss 'wlth Posillve Valrc Pearhuj and Intenial (doHitu 
of ilui Rani Ikarlmj 1(S()). — This most up-to-date press of the 

Maschineiifabrik llu(;kau has btaai pro\ided for the ^i^uuitic Marf^ui 
woi’ks of the Use lku‘Ld)au Akti(mm‘S(‘llschaft at llrieske. near Semften- 
berj^c In 1909 these works wen* not comph't<al, but ultimately the 
installation is to consist of a total of 25 to 2(S j)resses. The mod(!] is a 
press of the type which has already been indicated as normal, but has 
been provid(‘d with (I ) a considt lably improved ci-auk mechanism with 
a view to nslucin^ the surfac(‘ [>ressur(‘, (2) internal cooliii^^ of the I’am 
bearin^^ and (9) balanced connectin^^ rods so as to effectively previmt 
the to-and-fro motion of the press on the base. 

The cylinder Z is provided underneath with steam inlet and exhaust 
pipes ((/, and (/„), an upper inlet valve ?’,and an exhaust valve below. 
The valve rod S/ drives four eccentrics c fixed on the valve shaft, the 
inner ones actuating the two inl(;t and the outer ones actuating the 
two exhaust valves as showm in fig. 180. K/is an enclosed automatic 
drum governor, and In' the hand wheel for regulating the speed of the 
press. 

dV) the right of the cylirider is visible the end of the piston rod h 
with the cross head Q, which is guided in the horizontal slot of the 
cylindrical frame and connected by the connecting rods jd (oidy 
indicated) with the two crank pins of the main shaft W and the 
fly-wheels Sr. The main bearing of the ram hn is situated on the 
cranked portion of the shaft W. In the diagram it is shown in 
horizontal section, and indicates the channel encircling the crank 
.several times for the circulation of the cooling water, which is led in 
and away through narrow pipes. 

According to Director Muller of the Use Bergbau Akt.-Des., tlui 
advantages of the new design of press are as lollows: — 
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2, The application of steam at the hiii^hest degree of siip('iii(‘at is 
obviously permissible. 

8. 4'hc certainty in op(!ration is almost complete, becausi' the diive 
of tile valves and governor is ellected by means of g{'ar-wh(‘els. 
While in the older type.s the press can continue even though tlu' 
dri\'ing belt of the govei’uor breaks or slips, possible fracture of tie' 
gears driving the valves can only result in automatically stopping 
the press A further safeguard in working (against water hammer) 
undoubtedly lies in the certain removal of the condensed ualer 
from, the steam cylinder thi*ough the outlet valves of large section, 
and also in the safety valves provided as a security against all 
emergencies. 

4. As a result of the simple and accessible valv(‘, g(!aring, the open 
aiTangement of the steam cylind(T, the enclosed cross-lu'ad guide bars, 
the housing of the fly-wheels, and tlas safety and lubricating aj)})li{nices 
provided generally, the attention of the press is extremely sim])le and 
fr(‘e fi’om danger. 

T). The uniformity of operation of the press is, as a result of the 
sensitive drum governor and the heavy lly-wh(!els provided, greater than 
is to be found in any other type, Experience gained at the. Use 
mine with the presses which have been working since the beginning 
of 11)07 has shown that the bri([uettes produced are of very great 
regularity. 

(). The variations in admission, lead, and compression brought about 
in the older types of presses with slide-valve gearing owung to wear of 
the main bearing bushes, is provided for in the modern presses by a 
suitable arrangement of the valve gear. 

7. Many years’ experience has shown that the necessity for repairs 
to the moving parts is less in the modern machines than in those of 
older construction. In the latest models of presses being installed, the 
reduction of the bearing pressure in the main and ram bearings to 
approximately half, by means of special lubricating appliances for each 
individual bearing, and further, the possibility of a more etha^tive 
internal water cooling of the ram— formerly the weakest point in the 
working of a briquette press,~has effectively removed the necessity 
for numerous repairs to bearings. 

The Use Bergbau Akt.-Ges. offer an excellent example of the great 
advantage of steam economy dealt with under No. 1. At the opening 
of the Marga works in 1907 the steam economy permitted of about 
700 H.P. being dispensed with, without interfering with the efficiency 
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:)f previous working. Furthor inlorination ou this point is ^iveii in a 
liter section on powin- economy. 

In fi^s. 181 luul 182 diagrams IVom one of the new presses at the 
rise l)ri(|uettc i'actory are re})ro(lnced. Work was carried on at 2 j 
xtin.s. back pressure and lOH revs, in the iirst ease, and ‘i'O atins, 
and 1 10 revs, in the seei>n<l eases Tlie newest and heavu'st Ziutz i)reRS 
of about 140 indicated If.l’. runs at about IdO to 140 revs. i)e,r ininnte. 
7'i(!()-,S7 )'<(/,■(' /’re.s'.sr.s. — Wliile witli the Generally ap})lied siniple aet- 



Fio, 181.— Two (liiigraiiis fioiii a briquette piess witli positive valve geaiing. 

in^ l)ri(pi(‘tte presses a coinpribssion is effected and a new briipiette 
produced on the t'orwai'd stroke ol the piston, the double-acting or two- 
stroke presses also utilise the )-eturn stroke for ehective work, and 
conseipicntly doubh' the (piantity of briijuettes are made, fjj. 220 
bri([uettes at 110 revs, can be produced. 

The two-stroke press of P. Langen and A. Jhirmcsterd engineers of 
Hallo a. S., has a vertical .steam engine in the centre with two eijual 
press bodies, one on (‘.ach side of the driving shaft. The pri^sses are 
operated by connecting rods lixijd on one and the same crank of the 
drivine; shaft. Therefore, in the same vertical plane, two ropes of 

1 Z. JUaimkohle, 1902, i., No. 1, pp. 10-12, ligs. 1-4. 
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briquettes are pushed out in opposite directions siimiltaneously. 
This, however, recpiires two special bri(piette yards, loiidiii^r tracks, etc., 
at both sides of tlie press liouse, and tliis outweighs tlie advaiita^(' 
given above. It is not known whetlier tlie press lias been actually 
installed at any place. 

Lhe two-stroke press of the Maschinenfabrik Ihickau,^ howev(*r, 
acts like a simple-acting press with only on(‘ pri'ss body and press 
stamp, but effects a double action hy virtue of th(‘ fact that during a 




double stroke or one revolution of the engine the stamp is pushed 
forward and withdrawn twice by means of a suspended crank. The 
suspended crank, in either a horizontal or vertical steam engine, is 
moved to and fro by means of a crank shaft situated on one or both 
fly-wheels and a guide. 

A press of this con.struction (with vertical steam engine) has been 
in operation since 1903 at Millygrube, near Bockwitz, Lower Lausitz, 
but, in spite of numerous alterations, it was not found pos.sible to bring 
it into tliorough and continuous working order so as to produce uni- 
formly good briquettes. 

’ A. Scheele in Z. Brannkohk, 1904, iii., No. 46, pp. 616 618, figs. 346-319. 

30 
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D. THE PRODUCTION OF SMALL LUMP BRIQUETTES: 
“INDUSTRIAL BRIQUETTES."* 

ordinary domestic bri(|nett(‘s of six or si^ven inelies iii limyib 
ai(' not ada})l( 3 d for firinn^ industrial furnaces, Ixicausc; — 

( I ) TIk^ cannot b(‘ stoked easily by uu'ans of a sliovcd , 

(' 1 ) Tb(‘y liind(‘r a uniformly dense ()r loose ebaroiny ol tlie ^'ratc', 

(0) TIu'Y do not pr(\s(mt sutlicient coud)usiion suriae(\ es})('eiall}' 

wb(a-(' (lui blocks lie on their bi'oad lac<‘S, 

(1) ( nnse(|uently, in conjunction with tlun* smooth surlaet s, this 

iviah'rs dillicult tludr ionition and uniform combustion 

llreaka^i:;!! of the blocks by thv. boiler attcaulants w'ould add still 
fui ther to tlu'ir already stniiiuous work. At the .sanu' timi‘ much lim' 
stuff is ])ro<lue(‘d diiriny erushine, and this occasions n <;ood (h'al of loss 
It is n(‘C( 3 ssary tluu'c'fore to providi' small bripuetb's (industrial 
bri(|uettes, si'C ]>. "ihO e/ .sv'ry, and liy^s lOS to lit)), ('s])eeially loi* th(' 
ma'ds of industrial pursuits Foi’ this ])ui‘pose, ho\V(3V(‘r. s])eeially 
built pri'sses ha.\’(3 not r('commt‘nd(‘d th<nis(dves, beeausi^ tlu'y do not 
I'x'rmit of the production of douu'stie britiuetti^s ol th(' oi dinary sliap(‘ 
accordinji; to tin* conditions of the; markids. In addition such prc'ssi's, 
working with only om‘ stam]) like tlu' ordinaiT ropi' ])i (‘ss, w'cri" not- 
capable of a sutliei(mtly hiyh output, sinei' they piodueisl oidy om' 
small briipK'ttc.' as a result ot a doubh* strok('. 1 luavdori' tlu' tea man 
brown-coal biniuette industry w\as com[)(dh‘d to adopt a suitable 
nu'thod wher(‘by the oi’dinary Kxter ropii pn'ss could Ih; utilis('d lor 
the production of small bi’ipuetb's sim]dy by tittinij; a, moditie(l 
pr('ss mould, and under certain conditions by tlu' us(' ol a suitabli' 
stamp. 

Of the excet'din^'ly lar^e number of su^^eestions put foj’ward to 
UKM't this object only those which have attaiiu'd uu'ril in practiec' will 
b(i dealt with luu'e. 

According to the method of C. EisenoTaber of Halle and S. Neumann 
of llerlin, tlu' mould is provided with projections or ribs at the top 
and bottom, and the stamp is provided with coirespondino ^rroova's, 
which resp( 3 cti vely increasi*. and diminish towards tlu3 exit of the 
briipiette rope. In this way the bihjuettes are first furrowed, and on 
furthm’ pressing are broken through the liirrows. 

The (jirep[)in Works of Greppin (Saxony) pi'clci* the ribs in tlu3 

1 ])r V. Stegcr, ‘‘Die Her^telhiiig kleiii.'^luckiger DrilwU^,” ^fdhl inid lu^eii, 
1905, Qwd'Z. Ilrnu?ik(>hh\ 1905, iv., No.s. 47, 49, and 50. 
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form shown at e f in 0^^ 183 Durin^^ the compression anti (lis|ila,e('m('nt 
of the smal) coal to the ri^lit, ^Tooves an* gradually prtHinetHl. 

J. Ti'tmlierz (Olettwitzer \\0)i'ks, Lower Laiisitz) tiivith's th(‘ hi‘ii|m'(tt* 
rope np in a soim^wliat diflerent way, makin^^ use of a sheai’in^' action 
in the mould. 

Oiu' section of the rope is forced to take sucli a path that it is 








( 1 ) 


(^) 


(■‘h 


10(.. 183. — iiioiiMwitli rihs (( Ji'('|)[»iii Wdtks), (l)iin(l (‘J), vcitii'al aijd iHtri/oiilfil 
.s(>cti<»iis , (3), cross soclion 


s(‘Vt‘red to a (‘cl'tain exhmt fi'om the other portions, l^h^-. 1,S4 shows 
at(l) a lon^dtudiiial si'ction tln'ou^'h (ht; mould, at (3) a viiiw of tlu^ 
m()uthj)ie(‘(' of the pi’tss, at (3) a longitudinal section throu^di a mould 
ol anotluM’ ty[)e, and at (4) a (*ros-; section. In tlu' ty[K‘ illusti’atci 1 by 




F[(i. 181. -Press mould for sliearing cllect. (J. Treulieiv.) 


(1) and (2), a wed^m shaped piece h is fixed to the upper mould section, 
beginning at c and uniformly increasing in thickness up to the mouth- 
piece. A corresponding groova^ is made in the lower ])iece. In this 
way the central portion of the bri(juette rope is caused to take a 
different path from the two side portions, and the rope becomes 
divided up in conse(|uence. According to (3) and (4), however, the wedge 
and groove can bo placed in the mould in such a way tliat ihvy can 
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(1) (^) 

Ki(i. IST). — Mould and .stamp tor three 
juess channels jthuvil eontii^mously. 
(d. nuschius k (Jo.) 


scarct'ly be st'cn from the outside. The wedn^e aud groove fall and rise 
uniformly at eacdi end. 

In order to inc.rease the divisibility of tlie bri(juette rope in the 
direction of its length to any desirtid extent, Ihe individual sections of 

tlie mould can be made at will 
from any uunihtn* of ditFerent-shaped 
lamelh-e fitbul togiithcr in sueli a 
way that they compel the bri(jU(;tte 
rope to traverse ditferent channels 
in which brt'aking up is ejected. 

The press arrangement of C. 
Ihischius Sz (Jo. oi' landin solvi^s tint prolthnn in tint following manmtr 
Three, or even more, prt'ss chenmds 1., TI., and lU., tig. 185, tire 
arranged close to one anotlnn’ in sucT a way tlnat sevm’al britpiette 
ropes are pnjduced by one strokt' 


of the stamp. Tln^ ])ri<juette 
r()[)es are either held togetlnn- by 
narrow fins or, if a section stamp 
such as .r, y, and c in lig. 185 is 
used, are produced si‘[)arattdy. 

At the l)(‘utsehe mim^ of 
Biiumeisier k Sohne in Hitter- 
feld, industrial bri(|uettes are pi’o- 
duced in a much simpler manner 
by tlie use of stamps cut step-wis(5 
with an unchanged or simply a 
rectangular shaped mould. Vig. 
186 shows th(i elevation (1) and 
plan (2) of a stamp for double, 
and at (4) and (5) the elevation 
and plan of a stamp for triple, 
briquettes. At (6) and (6) are to 
be seen the ])ri(piette ropes pro- 
duced in this way. The stamps 
are cut away step-wise on the 


( 1 ) 


( 1 ) 



(fO 


((i) 

Kio, 186 — SUinps witli one and two yteps 
(Baumcistcr k Sohiio) aud double and 
triple briquette ropes jiroduced with tliein. 


pressure surface, and the c(jal-supply is so regulated that the blocks 
acipiire a thickness e(]ual to the height of the step. 

As a result, two or three blocks are prepared at every stroke. 
Since each new briciuettc a (8) is formed against the smooth inner or 
step surface of the previously pressed neighbouring britpiette 5, 










a(lh('Hi()ii cannot take place, and the surface becomes smooth, thou<];h 
not to tlie same degree as the surfaces producc'd against the outer, 
upper, and lower surfaces of the mould. In a similar way the triph' 
stamp produces thi'ee smooth hri([iudt(‘s at every stroke. Separation 
takes place on leaving the briquette gutter without furtluir trouble. 

For double briipiettes, it is possible to use the same moulds with 
the concave surfaces used foi' ordinary domestic hri(|uettes. fn this way 
the “semi-stones,” of the sha[)e of bisected dome.stic hri(piett<'S (pp. 21)1 
to 202, lig. 100, Nos. 7 and 8, and tig. 1 10, No. 7) are obtained. Such 
hri(|uettes are used espc'cially for tiring in cooking rang('S and in 




It 






(‘0 

Fig, 187. - -SU’p-sliapcd pross Iniilt uj) ol spvoral Hat bais J Tvcnheiz. 


certain minor industries such as bakeries. For boiler tiring, however, 
triple and quintuple briquettes are mainly used. The latter are 

produced by means of double-stopped stamps of the form "1_ 


In this way they are produced in rectangular form in tin; shape of 
three or five neighbouring ropes of cubical or nut hri([uettes as shown 
in fig. 108, Nos. ki, 9, 9a, 10; fig. 109, No. 9; and tig. 110, Nos. 1 to 5. 
Kectangular briquettes have the important advantage of providing a 
corresponding increase of content and weight and consequently otter a' 
greater output per press. At the present time the method just 
described is by far the most prevalent. 

J. Treuhcrz of Berlin has made up step-shaped stamps of a number 
of flat bars as shown in three different views in fig. 187. The various 





470 


BlilQUKTTES lUUQl JETT!N(4. 


lonfi bai-H V, o are lu'ld together hy means ot wedges holts, or in some 
Hiiidlar lasidon. To obtain effective fastening, one of the bars is made 
in one piece with the, foot of the stamp (4). ft is stdl inore elfeetive to 
make tlio foot of tlie stamp in two or four parts which can lie bolted 
together (I to 3). Possible breakage of a part ot the stamp then only 
^ entails the replaeeiiient ot 




>^1 




^ t 




( 1 ) 


(‘•i) 


(•‘3) 


Kk,. 188 .— Tootlicd staiii|»s witli incliiiod siirfatT' 
Fiiodi. Kiuin) Akt.-Obh. 


tliat particular section. 

The process ot burnin^^ 
is greatly ta(“ilitate(l it 
the surfaces ot the small 
bri(|uettes are cut at 
very acub^ angh's. Conse- 
(juently, the Friedrich 
Ivrup]) Akt.-dt's, at their 
(Irusoii works in J\lagde- 


signed stamps with inclined su r facias ( fiu-. ISS) tor the production ot 
bri(piett(‘H of rhomboidal section which adheie oidy ijuite loosely. Fi'om 
the ori^diial saw tooth-shaped stamps (1) in which the inclined surfaces 
tend towards a side displacement of the stamp, practice has ^^one over 
to the use of stamps tor double or trijile 
bri(iuettes (2 and d) in which one surface 
a inclines to the ri^dit and the others h to 
the left. In this way the eliects ot the 
various pressures on tlu' sides are e<|ualised. 

Stamps possessin^^ an apex formed by 
two surfaces inclined in opposite directions 
^rive brifpiettes of the shape illustrated in 

LIO, p. 292, No. G. 

F. C. Th. Heye ot Annahutte, Lower 
Lausitz, and the Konsolidierten Sollinger 
Brikettworke ot Volpriehauser, near 
Uslar, manufacture bri(|uettes by compressing the bri(|uette material 
by means ot cross corrugated moulds and corresponding stamps 
(tigs. 181) and 190). The biF^uette rope issuing from the body of the 
press is cut by means ot knives. 

Fig. 191 shows the arrangement of strong knives c on a cross 
stage d of the bri(|uette gutter c. The biFiuette travels on the U-iron 
f{]) or the rail </ (8). 

l^ig. 192 represents another and decidedly better delivery arrange- 



Ki(’.. 189 .— Section of cioss con li- 
ghted nioukls f'oi ])ichbing bii- 

(lucUcs. F. C. Til. Hcyc and 
Koiisolidieiten Sollingci Uraitri- 

kohlciiwcrkc. 
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iiiciii with cuttiiii^ rollors /?, n'volviiii;' on tin* Jidjiistahli' axh', l and 
flat viadical knives /,■ fashau'd to tlie l)i-i(jiu‘tt(‘ ^^iitter r inina'diately 
below. ddi(‘ kni\e.sand einailar (*utt('rs ai’(' Ix'st })laeed just in fi'ont ol‘ 
tli(' ('dir(' of tile hri([uettt' ^'iitti'r. Tlu* thna* sections are atiproxiniatid) 
eii'ciilar in shajie (see fi<^^ Iho, and 1()<S, p. 2S7, \o. !) and ItO. 

At th(‘ Ki'aft hriijiiette factory si x-sectioiuMl l)ri(|U(4t<‘s are pivpariMl 
b\’ a similar iiK'tbod, but with the ns(‘ of lar^ei’ and not so (bs* ply 
oroovial moulds and stamps. 

Latei- it was diseowui'd that unfurrowial bimpiettes can 1 h' split 



Fii. 190 Slaiiip and mould (I'misidctably wooi and btokcii ou (lit' ouiei ed;^o's) Ini 
ooi luo.itt'd luuiucttt'H 


up under the force of the [UM'ss stamp if. after ('\it from tla' body of 
the pivss. they weiv opposial to the whole, ciittino- ed.<((‘- of sharp knives 
standi nt^ vi-rtically above t]i(‘ liriiiuette o’utter. 

Tn 194 (piarterino’ is provided for, the knib'. a' first dividin^r 
the briipiettes into lialves, after which the knives // a.^rain divide up 
the sections. 

ddie knivirs wi'ar out very rapidly and muni constant replacenumt 
and re-sharpenin^^ Fim; wasfn obtained durinyr tlu; division of 
biaipiettes is cauo'lit in liins Ix'low and then used for firing lioik'rs 

iSV/zm/c/Fs Apfiliaiur jor the Hiroverif of (he Cool fnUl loj from the 
Stovips (fi^^. 195V— Tn the ordinary pre.ss arrangements (fi^^ 170) a 
small amount of coal is carried away on each I'eturn stroke of the 

I thannkohlc, l!)02, No. 27, p 328, fig. 13.3. 
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stain p. This coal falls over tlic back opening of the mould into the 
ordinary stamp ^vaste channel, where it is lost for the purpose of 
pressin^c Th(i appliance patented by W. Schirach of Hehnsb^dt 



(1) Section. (2) SMe view. (.‘5) 


Fk;. 191.— BinincUo gutter with strong cutting knives. 



(0 ( 2 ) 

Fie. 193. — Complete coinigiited hmiucttc and the flecti()n.s ohtaiiieil therefrom. 



(1) Side view, (2) Plan. 

Fn:. 194,— Divi.sioii of iingroovod biiquettes hy vertical knives. 


catches the coal falling from mould a in the horizontal worm con- 
veyor h b', which convoys it to the pits c c'. T]ie inclined ascending 
worms d d' driven from a shaft c and bevel wheels //lift the coal 
into the hopper tubes g </, which lead the coal back to the bin h, from 
whence it again falls to the stamp in the mould a as a result of the 
periodical opening of the flap i This apparatus, which can be used in 
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a one-sided form, has been used on many presses for sonu' yi'ars witli 
satisfactory results. 

It is very much simpler, how(‘ver, to make tlu' stamp ti^dit by 
the use of Eolnn felt stutlin^ boxes. Such stullin^ boxes, wilh rr- 



Fl(i. 195. -Schiiacli’s appliance for lecovenng waste coal Ironi ihe stanips, Veitical Bi‘ 0 iion. 

newable felt pa(‘kin^^ built in two sections so as to b(‘. capable of b(un^ 
clamped abovti and below tin; stamps by means of win^md nuts, have 
prov(‘d tliemselves (piib^ (dheient aft(‘r several years’ use on tie* whole 
of tlic presses at the (Irube (Mara at Neu-W(;lzow. Even the line 
dust is lield back , ])ut the apparatus needs tie* most careful attention 
and must be ki'pt in ^njod repair. 




SIOTION Vll. 

THE PREVENTION AND EXTINCTION OF DANGERS 
FROM COAL-DUST FIRES AND EXPLOSIONS. 
DUST-CATCHING APPLIANCES/ 

A. GENERAL. 

I. Sol'lK’KS OF CoAI. Di’ST. 

Thf nuis;in(‘(‘ in hi own-coal hriiiucttinir is llu‘ coal llm^ 

(lust. It arises tVoiu the finest particli's of coal, w liicli ari' unsuilahle 
for l)ri(|ucttin^^ (si'e jip. 2S() to 2S2), prodiK'cd during the di'yino 
and diniiiiution in wei^lit, and is added to duriiii^ tlu' com eyin^^ and 
further treatment of tin' dried material alix'ady dealt with in sections 
IV, V.,and VI. 

Durin^^ tlu' drying ojx'rations considca-ably more du.st is produced 
ill tube di’iers, wheri; tlu^ dust particles nmiain in lu'aps during tlu' 
whole period of dryiny^ and ^(‘mu’ally Ixicome overheated, than in 
table driers which are provided with sieves (see pp. 385 to dSb) 

In and about the tulK' driers a specially larym amount ol dust is 
whirled about on tlu^ one hand because of the fi'cMpicnt turning by 
means of the turnin^^ bars (pp. 410 to 41 1), and on the other because 
of the fall of the dry material into the oven worm, more particularly 
when the height of fall is great. In the table ovens, however, the 
whirling of dust by the stirring and .shovelling appliances and during 

> Above nil see ; — (Jertner, “ Ueber Kiitsbiubungsaiiliigeii m UraniikolilenbDketl- 
bibnkeii,” Z /. Jk)y }{.- u. >Sb/-//V.wi i. Fv. Sf., ltX)8, Ivi., vol. B, ]>]>. 2r)7 81(1, willi 
forty figures m the text and three plates; I'eju'iiited by Wilh. Ernst A Soliii, Berlin, 
1908. See also -.--A. Scheele : “ Ueber Staubabsclieider in Briketlfabriken,” Z. 
Braunkohle, 190‘.^, i. p. 313 ; “ Die Eutstaubung iii Briketlfabriken,” Z. JlraunJcohle, 
1906, V. p. 439. L. Seeniann, “ Ueber die Eiiiriclitiingeii /nr Entstanbung dei 
Braunkobleubrikettfabriken,’A/u/n/i. f. d. F>rr<j.-, H - u. II esc/i i. kyr. .Sbr/i.sv n, 1901 ; 
reprinted by Graz & Gerlaeli, Job Stettner, Fieiberg, 1905. Richter in his book Die 
dmtsche Brafjkohlenindustne, 1907, n. ])p. 46 49. Baldii.s, Ueber KnUldubuiiysanJagen 
im rheinischen Braunkohlemndudr iehezirk, Ghickauf, Essen, 1908, Nos. 49 and 50. 
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the tall tliroii^^h the slight flistaiiees l)t‘t\vi‘en the tables is, to all intents 
and purposes, ine()nsiderahh\ In r('ino\in^ the sieved dust troin tlu' 
last table and eonvi'vin^ tin' \\h()l(' of the dried material through the 
discharge tulx's into tin' oven \\orm,eonsidei-ably more dust is (h'\'('lop('d, 
but never so mueh as in tin' eas(' of tlu; tubedrii'i's. Sudden admission 
of air into the oven, whieh may ('asily oeeur if there is a drauydit from 
open doors and windows, esp<'eially on tin' wind sid(' of the ovi'ii shop, 
must ])e 1 ‘iyorously prevented. 

During eonv('yan(‘(' ;ind further tri'atment, of tin' dried mab'rial 
up to pr('ssinyo fr(‘sh dust ean rt'adily Ix' fornu'd b}' friction. The' dust 
is mainly whirli'd alxjiit by tin; woian conveyors, ('h'\ators, and durine 
tin; di’oppinn’ of tin' coal lhr<nii;'h v('rtieal [)ip('s In addition, tin* diaim 
sieves and after-rolls yn'in'raHy ap[)li('d with tub(' dric'rs, table and boiler 
tube eooh'rs, tin; stori'rooms, the supply a])})lianees for the pi’essi's and 
tin; press stamps, aiv also sources of eonsiderabh' (piantitit's of dust. 

ddn; fiiu'st dry Hue dust, has j)raetieally no wc'i^dit , soiin'thin^Hikc; 
the mot('S in a sunlx'am It only .settles with diHieuIty in stilt air, 
but much mor(' slowly in moving; air. The i^O’eater the imTnation of 
tlie coal (according' to it'^ nature) towards tin; formation of dust, the 
nreater t he drj’in^ o\ens and similar ariani;ements favour tin' di'velop- 
ment and whirling; (jf dust, and tin* more rafiid the natural or artillcial 
current of air passiu^^ through thelirier (jr other a[»[)lian(!(;, tin' nreat(;r 
the amount (A line and nnxh'rately liin' dust carried away in the 
exhaust vapours. 

11 . DWiiEHS FROM Dn.ST. 

1. The particles of dust whicdi are not kc'pt back in tin' faidory 
ill some way e, scape into the o[)«'n, are blown a.bout, and ultimat(;ly 
setth; on the roofs and yards of tin; biTpU'tte factory or on the sur- 
roundings such as houses, tn;es, bushes and plants, and ev(;n [X'lietrate 
into livin^^ I'ooms If this occurs in considi'rable (piantitii's, risks of 
fire arise, especially in hot dry seasons, the ^o-owth of trees and jilants 
is retarded, and livin^^ in tin' neighbourhood of a briipu'tti' factory 
may become intolerable. It sullici'S to state that a danger to tin; 
community arises a^uiinst which the a.ssistaiice of the State authorities 
has been succe.ssfully invoki'd. 

For example, the K^d. OLerbergamt Halle has ordered that exhaust gases 
issuing or sucked from tlie driers and all other similar working appliances 
containing dried coal must be freed from accoinpaiiying coal — in .spi'cial dust- 
catchers if necessary— to such an extent that all dangers to the community 
are obviated 
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Under tl le prcHHure oi' these or similar legally enforced regulations 
aiid sah^^niards against danger, success has been attained in the course 
of y('ars in limiting the dangc'rs by the development of suitable methods 
and appliances, in s])ite of the great difficulties 0 })po 8 ing an cflective 
removal of the dust from the waste gas(;s. Experiments ai’e also in 
progress with a view to still further improving the extraction of dust. 

2. If dust escapes from the operating appliances into the shops of 
the factory, the r(‘sults may be prejudicial to health, and midanger the 
lives of the staff, the working, and the factory property of the owner. 

The pn'judicial efiects on health resulting from lingering in an 
atmosphere saturated with brown coal dust consist not so much in 
aH'(!ctions of the breathing organs as in a powerful irritating eth^ct on 
th(' (!yes, which soon become inilamed ; in addition, the liver, spleen, 
and Iym])hatic vessels aia; allected. 

IIT. Risks of Fire and Exi’uksions. 

Th(! dangei's to life and property (fi'pend upon the fact that dry 
(es[)ecially ovei'-dried) brown coa.l dust is ignited ve?y isxsily. Once 
ignib'd, iires and explosions with mon^ or h'ss disastrous cffi'cts may 
occur according to the <|uantity and distribution of the layers and 
whirling dust. In the first ten ^jears of the bricjuetting imbistry a 
not inconsiderable Dumber of factories were partially or completely 
destroyed in this way, and a large number of men were killed, or very 
badly injured. 

Dr Rud. Iloltzwart and Prof. Ernst von Meyer of Leipsic made 
a lengthy series of experiments in the years 18(Sl)-90 on the causes 
of explosions in brown-coal briquette factories. 

Those oxperiiiieiitH were in.stigatcd by a committee of manufacturers at 
that time formed at Hallo a. S. under the presidency of Rergrat Schrocker. 

The most important results of the tests are as follows : — ^ 

(o) Uaseous mixtures, occurring in the drying ovens, storerooms, 
and worm conveyors, are free from risks of explosion so long as the 
working is normal, i.e. so long as a fire of fairly large proportions 
does not break out at any portion of the plant. 

{h) Brown coal yields — even when it undergoes smouldering at 
abnormally high temperatures (upwards of 400” C.) in a slow current 
of air— mixtures of gases which, in consecpience of the high content 

* According to Prof. Ernst von Meyer’a report of January 6, 1891 (only repro- 
duced by litliegraphic printing). 
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of carbon dioxide and the usually low conb'ni of inllannnabh' j^ast's, 
are not explosive, ddiere is no foundation for the assumption that 
even at relatively low tempiu'aturi's brown coals c\olve dan^n'rous 
(piantities of hydrocarbons. 

(c) The first and only dan^mrous a<^mnt is the line dry coal dust 
when set in motion (whirhal aboutT wlu'H'by it. becomes widely dis- 
tributed and suri'oinuh'd by aii* or oxygen. Kven then, how('\'('r, tlu' 
dan^mr only In'cnnu's tlunsati'nin;^ wlum it finds an oj)portunit.y of 
i^nitin^’. 

(d) The primary caus(‘. of an (‘xplosion in a brown-coal bri(|uelt<'* 
factory is tlH', orii^ination of a local tire of ^low in^ coal dust (se(‘ Ih'Iow). 

(c) An initia.lly diminutixM' ii^oiition of whirlin^^ ^lowin^^ coal dust, 
j)i'0[)a.^^‘it.es it.S('lf vaa-y ra])idly into a disasti*ous (‘Xj)losion if sulliciently 
supported by the pi‘es(‘nce of fine dust spiasad over larj^n' aix'as sub 
j('.cted to the, fr(!(‘ access of air. In this way lar^’e voIuiik's of ;,cis(‘s 
(carbon dioxidt', carbon monoxide, and small (piantities of h)’di'ocai bons) 
ar(' j)roduc(‘(l and ai'e (‘xpaiidisl by tle^ enormous lu'at evolvisl. Such 
an extensi\’(‘ ii;iiition has in it all tlu' idli'cts of an (‘Xplosion. 

(f) This can still tie atb'iKhsl with fatal rt'sults. Since a poilioi; 
of the dust is incoiipileb'ly burnt with the production of iiijlaiiimable 
ga.ses, the latt(*i‘, by admixture with incomine air, form a soit of 
detonatine mixture' (oxy^a-n plus hydro^mn) which, in contact with 
particle's of elowiny carbon, e'xplode's vieilently. As a matte'r of fact, 
such [ihemomena — vieorous ienition teillowe'd .shortly afterwai'ds by a 
vioh'iit explosion — have ofte'ii be'cn obseu’ved. 

The* fearful devastation which can be cause'd by explosion and con- 
tla^o'atiem is clearly slmwn by ties. Iffti and M)7, re[)roeluce'd from photo- 
graphs taken by Hermann Me^ye*!’ of Seiifteinberg. The figures show 
the ruins of a very eild briipiette factory in Tjowc'r Lausitz which was 
almost completely destroyed in the midsummer of 1907. 

The drying house, which was situated hetweeii the portions of buildings 
still standing (fig. 190), was the most completely destroyed. In the heaps of 
wreckage the remains of steam table driers and accessories (stirrers, jackets, 
columns, pipe lines, etc.) can be reimgnised. Several halves of steam tables 
have been brought out of tlie rubbisli and placed in front of the press house 
This and the house standing opposite have* only been affected to a limited 
extent by the explosion, but tliey have been for the most part burnt internally 
and the roofs have fallen in bent brupiette gutters lie about the open space 
in front. To the left of the press house a communicating bridge covered with 
corrugated iron is badly bent and half fallen down 

Fig. 197 illustrates particularly this j)ortiori of the gutted factory. At 
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Fig. 196. — Rums of an old Lower LauMtz briquette lactory almost comidetely destroj'ed by hre and explosion. 
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llio end of the Lrid^'O used for tho (‘onvt'vanoo of ooal Ly means of a Land con- 
veyor IS seen a portion of the l)ri(dv\\()rk of the outer wall of the hinldiiijj; 
wdiose delii'is covers tlu' ;j:;round. A parti.dly damau^i'd steam tabU^ drier has 



Fig. 197. -Rums of an old liowoi Lausilz luKjUt'ttc factory almost coiiii»lclel} di'stro}c(l 
1 )) llio and explosion. 11 . 


been exposed by the fall of this wall. This leads to the conclusion that an 
explosion also took place here, although considerably weaker than that which 
occurred in the completely devastated drying house (fig. IDh). 

The briquette presses, in the ground floor of the building in front o] the 
drying room, were saved from excessive damage by the operations of ex- 
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tlie fire, wliicli were carried out with f^reat (Mierjj^y iininediaiely 
after the eatafstrophe. The c\act cause of the explosion could not be determined 
with eort:uniy, since th(i workers employed in the dryin<j; house at the time 
unfortunately nu't with their deaths. 

A similar disaster was caused by a violent explosion at the Saxonia 
bri(juett(' factory at Ziusholz, U})p(‘r Lausitz, in March lOld. According 
to A, Schccle’s classical description and inv(‘stii^ation,^ th(‘ outbreak 
originated in the stonu-oom from an insi<ruificant lire, which probably 
ow(‘d its orioin to an eh'ctric spark. 

Tn (n‘d(U‘ to com])a.t the dano^ei’ of explosions, if, is abov(^ all in'ces- 
saiy to pi-(‘V(uit tlu'. oi'i^nhi of anything favourinj;’ cotillai^o’ation oi- in- 
crejtsin^^ the ellect of (explosion. Fui-t,her, a])plianc(‘s must b(‘ provided 
to br('ak tin' foi'C(', of a conlla^^ration or ('\[)losion and to ('\tini;uish it, 
siins' ('V('n with tin*. ^n'(‘,atest ])ossibh‘ can* (,lni <h'.V('lopment ol small 
fires cannot always be prev('nted. 

IVo Prevention of (lo\E-l)itsT Fires, 

Dry coal dust ianib'sor Ix'i^insto ^dow al i'('kitiv(dy low t('mp('ratures 
(about 250'' ( 5), especially wlnus' it is In'ab'd loi‘ ])rolon^n'd ,periods ; 
on tin' bi'iit tubes between the stisam tabhes and tln'ir pipe's and also on 
tlu'ir (‘olumns; in obstructed tubes ol tin* tubular drum drii'i's ; in the 
lower bearing' of the drier; in the Ix'ai’in^s ol worm eonv('yors and 
(by ('IcN'ators, particularly if the Ix'arin^s ai‘('. insufhe.iently lubiF'ati'd 
and are* allowed to run warm, (loal dust can also be* rt'adily iRiiite'd 
as a re'snlt of tin; decomposition of [yrite's, by s]>arks such as originate 
from tin* tdiippin^ off of the corners ol press stamps, or arise from tin* 
boih'i' Ol’ otln'r fires. In the latter case tin; sparks enter the storerooms, 
elevators, or the like* by way of tin* dust exhaust flues. Flectric. sparks, 
oj)en lights, oi’ any otln'r burning mab'rials are also dangerous. 

Tln'se various possibiliti(;s, which in numerous cases have been 
determiin'd on as causes of confla^^ration by (‘xact experiments, have 
b('(;n [irovided foi’ as follows in the ii'cent Mine Inspection 1 rotcctive 
Herniations, e.r/. in the (Ibi'rbei’ramtsbezirk Halle: — “ 

The installation of driers with direct drying by tire is prohibited ; 
the operation of the few existent tire-heated ovens in the Halle district 
is dealt with by certain definite regulations on p. 370. 

Appliances must be provided for indicating the temj)erature or 
pressure of the heating steam at any moment. The surroundings of 

, • ]’>ian)ikohh\ li., 1004, No. 49, 653-659, figs. 356 300 

^ 5 of llu‘ Halle Bergpohzcivcrurdiiuiig, Dec. 21, 1903. 
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tlu' (liy rl(*v;it()rs, tlu' lines, (*li.nni(‘N and j)i|»es nsed inr tlio ini i ndne 
tion of ilu' coal diist, with tlu' exct'plion of th<‘ cxliansl line ol ihe 
drier, nnist hv prot^'cted <tyiinst the admission of sparks Iw snilakk' 
appli<inc(‘s at tlieii' op(m (mds 

All b(‘ai-ines in the working appliaiu't's Idled with coal dust dnriiii; 
ilii' opi'rations must cither he proxideil w'llh antnmatK* Inhiacatois or 
w'ith snch that ean \)v opmati'd (‘\teinall\. 

TIk' lower luairin^' of an inclined tnhe diim ninsl Ik' coinphdelx 
outside tlu' (Inst chandK'r at (aid km I to (he discdiai i^e side ol ( he (li ier. 

Artillidal illnmiind ion ' mns( he pro\id(Ml f(tr (he whoh‘ ol the 
1 ‘ooins in tlu' iactory. d'ln' ll^hlin^ ol (hos(‘ rooms in wliadi a de\(dop- 
iiK'iit ()!• an entry of (M),d dns( can (,ike jdaci* mns( he ineaiKh'sceiii 
(d(M*tric ddii' y^low' lam[)s must hi' piottMded h\ (lyditly (m(dosini; 
^lohcs, and portahh' i^low lamps mns( in .idditnai he snironiid(Ml h y a 
sti’oiiy win' cayi' I'hiidu'i leynlalions ^(»\el•n (he ill niiiin.it ion ol 
othi'r rooms in the factoiy iIk' iinmhcr ol lamps and Ikiiiies, (Ik* special 
drivinj^’ of an oc('asionall\' nsi-d liyhtmi; dyn.aino, .ind the nil i odnci ion 
of elow lamps or cm(‘i^enc\' 1. interns (oil lanterns or candles) into (hi' 
passaea's Icadine fiom tlu' di \ my and pirss io(*;iis into (he open 

With reyard to tin applie.it i'»n of liiyli-tensKm (‘leetrii* ciirn'iita 
ch'ctricaJ a j)[)liane('s of an\ dcseiiption must onl_\ lx* inst.illed in siieh 
rooms ef the factoiy in wlmdi di'\ ('lopmeiit or entr\ ol coal dust is 
pn'(dud('d Kh'ctric motoi s (‘indose^l in sp(*cial aii- .ind dnst (iyht cases 
are exclnded fi’oin this reymlat ion 

Insiih' till' n'oms of thi' factory only w ('ll -insula (('d (Mindnctors w ith a 
wat('i’-tiyht coVeriny are pei missihle. naked (m aid net oi s must he laid on t- 
si(l(' the factory and at a distaiKM* ol at l(*as( 4* imtres Iroin (la* yionnd 
ddi(‘ wdioh' of tlu' condnctois mnst h(' ol siK'h si'ctimial aiM'a as to he 
capable of carryiny doiihii' the norm.il current wnthont lu-atiny iiioK' 
tlian oO' 0 ahoV(' tlu' temperatnn' of tin' snrronndmy at inospheri'. 

d'ohacco smokiny is prohibited in the rooms of the factor) 

V PltEVKNTloX OF A(a'UM(iL\TloXs OF do\E Dcs'l’. 

ddie fijllowiny onh'i’s deal with this subject' — ' 

All \\oi'kmy appliances m which (lr\my or dried coal collects, inoV(*s forward, 
or IS farther treated (drjmy ap[)hanccs, (‘Imatois, spiral ceii\eyois, lolls, diani 
siGVi's, storerooms, jiress hodii's, (oolmy plants, ('tc ) mast Ik* arranged m smdi 
a way th.it the I'scapc of coal dust into tlu' rooms of tli(' factory is picM otcd. 

1 8 ol the ll.ille lk*ryi)()Ii/ci vcrordiainy, Dec. 21, 1008 

■2 i 4 .aid 10, ihid. 


:n 
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All looms of the faolury m whioh development of eoal dust can take place 
must he pr(t\ idl'd with ('xiiaust a])phance.s, and the roofs must he [irovided \Mth 
ti^ditly littiii^ sufciy doors which open outwards. 

Fly-\\h('('l pits and other e.vcavations inside these rooms, as well as projecting 
masonr\ and hoaias, must he arranged in sncli a way that the dust collecting 
in or on them can he removed quite easily. 

'rhe whole of the working a}){>liances serving llie puiposcs of moving and 
prejiariug the dried coal, conveying the coal dust, and the housings of the dry 
elevators and worm conveyors, must lie constructed in such a manner that 
then' are no ih'ad angles jx'rimtting of the accumulation of coal dust which 
can remain in one place for prolonged periods. 

hiat> vahes and the hk(' m exhaust tines, cliannels, and jiipes must be 
arranged so that dust cannot settle on tlu'in, and so that they otter as little 
resistance as possible to the pressure of an cx[)losion. 

The installation of storerooms and dry elevators is only permitted under 
special eircumslanees (see jip. Ill*) and h‘>0). 

The ('oal recovi'red in the coal dust separators must he removed from the 
press opi'ratioii oi must he com[)n'ssed as rapidly as [lossihle without heing 
previoiisl / introduced into a diier, stori'room, or diy elevator. Stamps must 
he packc'd to [irc'veiit loss of coal, ('oal escaping during compression must ho 
('xliausted from th(' [iri'ss iiouse and ri'iidered safe, it must not- he returiu'd to 
the opi-rations of pressing. The granular coal dropping from tlu' a[)pliances 
must hi' removed or immi'diately ri'turni'd to the [iiess stamp. It must he 
ke[)t s('[)arate from the remaining diy I'oal evi'ii u[) to the charging hop[)i’r of 
the pu'ss 'The housing of the su[)[)ly lolks of the [iress-chargmg hopper 
(eoll'ee mill) mu.st he so well ventilated that no dust enters the press house 
even whi'ii the enclosing ikip is o[)ened. 

The lloor of the drying and [iress house must he s})rinklcd with water daily. 
All the rooms m which development of dust occurs must be thoroughly cleansed 
of dust 111 all its [lartN, esjiecially m excavations, at least once every week. 

Storerooms for dried coal must lie emptied and thoroughly cleansed from 
dust at least once I'very wei'k.* During interruptions of working, which may 
probably last 2 t hours and longer, the whole of the rooms and a[)pliances con- 
taining (hied coal must he worked empty. 

VI. PitEC’Ai'Tioxs AM) Measures a(;ainst vSbkead ob Fire- 
AND BuFtNlNt; OE THE WORKERS. 

Tdio following rules are laid down * — 

The factory huildings must be made of stone and iron, tlie roofs must be 
lireproQif and easily closed. 

Rooms m which a development of coal dust can occur must be separated 

1 During the^c operations and the subsequent use of the empty rooms and 
a])pliauces, much dust may he developed, and as a result the very greatest caution must 
lie exercised, 

‘ 3^^0, It), and 17 of the ilalle Bergpohzeiverordnung, Dec. 21, 1903. 
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from the hoilcr house or wot-operatiou shop, if in iiimiediute eoniinuiueiitien 
by means of a fireproof wail. Uetweeii ilio dryin^^ room and wet preparalim 
siiop the wall is necessary up to the le\el of the coal-su])[)ly iloor. All tin 
driving gear passing through the wall must he made as dust tight as possible. 

The communications between these and the remaining rooms of the factor; 
must be provided with self-closing doors, and all mteinal or external stair 
must be made of stone or iron and jiroxided with ireii railings. The whole o 
the working a})pliances and their surroundings must, as fai ns possiiile, b 
fireproof , the enclosure of the dry idevator must extimd above the factoiy roof 

On the outbreak of fiiv the spnal conveyors must be imnu'diately cut ol 
from the elevator by means of slidi's, flaps, or similar apjiliances. In the room 
of the factory, easily aeci'ssihle extinguishers, which can be ])ut into opeiatioi 
(piickly, must be arranged in such a way that exery pait of tlu' factory can 
be subjected to a stieain of water at any time Suitable hosi' japi's must lu' 
at hand. In factories so p'rovidisl at least one wati'r cock should he placed in 
the special stair house, d'lu' extinguisheis should be tested at least once each 
w eek. 

No buildings in daiigei of tin' and no tipiiing t)f glowing aslii's must he 
permitted within a distance ol 20 metu's ti<jm the laetory. llu' coinejing 
and foot bridges leading to the works must he lirepioof. 

barge (piaiitities ol biKpU'ttes stored iii ofieii or eiiclosiai s[)aces must he 
kept at least 20 meins Horn tlu' diying and pioss rooms. 

Only just the (juaiitities of cleaning and luhric.iting mateiials reipiired for 
the day’s use must he allowed m tlu' looms of the factory, and tlum they must 
be stoied in lirepioof hoxi's. 

Pioctdinr durlii'i /'ov.s'.' - ImiiadMtely on thediscoxery of an oiitluvak of 
tire the signal ‘‘There is a tire iii the factory” must he giyen m all the shops, 
by nu'ans of a signalling a})phance alwaxs k(‘pt in readiness. Then the whole 
of the machinery, with the exceiition (»f the electric-lighting machine, must lie 
put out of action, the ventilation of the w'orking apjdiances containing dry 
coal must he discontinued, and the stop valves between spiral conveyor and 
elevator closed. 

Only if the outbreak cannot be damped by steam, covering with moist pit 
coal or other suitable mean.s, may it be e.vtinguished by the application of a 
tine spray of water. {During a lire on oiu' of the .steam tables it is best to 
spray against the lower surlace ol the table imiiK'd lately above ) 

The factory must only he put into operation again when tlu' responsible 
inspector is convinced that no more glowing coal exists in any of the rooms or 
working appliances of the factory. 

Kiucrgeiicy exits and stiiircases tire to be provided to enable tlie 
employees to gain safety in ease of lire." 

In all the rooms of the factory exits are to bo provided in such a manner 
that the workers can easily get to tlie outside; from the drying and press 
rooms at least one exit must communicate directly with the ojien. If these 

^ § 17 of the Halle bcrgpohzeivei'ordmnig, Dec. 21, 1903. 

3, (), 16, and 17, ibid. 
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i'(j()iiis an; iiol on tin' uroniul lioor, nt least oiu' staircase, aeces.sihle I’loiii all 
(lie stories, must 1)!“ piovidcd outside (he huiidiuu;. \11 ilooi’s leadline to tlie 
open must o[)('n outwards 

or other sa,iVI,y regulations ol' tin' Prussian niinine; authorities 
and tliose of otlu'r ( h'rnian states, w liieli have for the most [lart liec-n 
])ro(dainn‘d in tlu' old mine insjx'ction ri'oulations, ha\(', wln'ii eon- 
seientioiisly carried out, provaal elleetive in the eoursi; of years ami 
hav(' eontrihuti'd ort'atly towards the diminution of tin; numhei’ of 
coal-dust eonllaorations and explosions with thi'ir attendant fatal 
aeaaih'iits and otlii'r danoers. In addition, the fia-edom of tin' factory 
rooms fi-om dust and tin' sah'ty of workin;^^ hava; h'd to vi'ry much 
hetter conditions than thosi* prevailiiie' fornn'riy 

Aeronline to practical (‘Xpi'rit'ins' and tin' n-cmit rcsi'a relies of 
Ni'idhardt; and otln'is, the followin;^ points an* to be obsi'CM'd with 
ri'fi'i'cnci; to tin' burniile <>1 woiknien in brown-coal briijuette works 
and thcii; [iroteetion • - ’ 

1. l'ucuv('ie(l portions of tlu' ho<ly ao' iuos(i_\ o\[)osed to the actum of 
11. lines and aie huineil fust and most hadly. 

2 . Supcilicial lihics, tattered oi c\('n torn and o'ly old clothes aie 
d. Ulcerous in the <;\i'nt of a sudden lire. 

,‘k (tlothmy, so.do'd with lat oi oil .uid coal-dust can, undi'r certain circuni 
stances, he used as a [)rotector ae.niist the actum of llames, hut only foi a short 
pel iod of tiiiu'. 

4. Per the extinction of an outhri'.ak of liie it is ri'commeiided ih.it masks, 
p,lo\es, and piotectnii!; clotlu's hi' {iio\idcd. ddicsc must lie taken to the 
place (piiekly and put on and t.iken dll' latudl}^ 

B. DUST-CATCHING APPLIANCES.^ 

1. General. 

'idle si'paration of the mechanically suspended coal dust from the 
exhaust of the drier Ih'Ioiv I'xit into the opi'n (I'xhaust or chimney- 
dust extraction), and the reb'iition of the du.st from the rooms of the 

' S, li. Secinaii, “ I'eher die ( lef.ahren der Ivlcidung der hramdmlileiibrikett- 
aiheiler,’' Z. Jjraankvhh’, vi , No. .'>0, ]>. 843. Ncidhaidt, “ ScliiiL/.ciiinchtiiiigen 
|j;c^en Vcrlircimuiigeu in JliMiinkoldenhrikettfahiiken/’ dmP, 1908, vii , No. 29, tigs 
233 238 

^ 4'lie (h'uldweik at llruld obtains asbestos masks troiu -I. G, Eik*! of Grieslieim 
and from (k Schiip of Cologne, jacket:, ot impregnated, uon-ndlainmable material from 
lioiiig uiid Pilug ol Cologne. Gloves of leather or other biuooth material are suitable 
after wetting. 

‘ Deiived from the literature ipioted at the bottom of p, 474, tiaiticulailj from tlie 
excellent monograpli by PergnieiGer Geitner, in addition to other sources. 
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i’actory, as \V(41 as th»' rurtlicr trra.liiu‘nt <4’ tlu' dusty ('xliaust aii- 
(iiitornal dust Kunoval), ai‘(‘ olIrctiMl (dtluM* - 

(h 1 n ap[)liam‘(‘s separated l‘i om rarh (tt I ku*. \\ luai (lia ovan spiial 
is (‘oiiiiactad diivctly with tha I'xhausl (‘\t raatoi- . 

{' 1 ) 111 appliaiiat's parliallN oi wIioIIn aoiinaatad with aaah otlua- in 
such a way that tha dust straaiii ol' tlu‘ iiitarnal axlraalioii uiai'ts that 
of th(! ('xhaust ('\traclioii, and that in thr appliance's for the' lattea- tha 
dust ('\haustad is jiartially or totally se'paiate'd 

Tlu' ('xh.uist dust e'xtraction and tlu' s\st('in indiaatael undt'r (*2) 
a,r(‘ ('tli'cte'd wholly in tho di\ or we't way (with the' aid of water or 
stesini) or in coinhiiu'd dr\' and wat ap[»iian(a's arranoi'd aonsi'cnt i\ (‘l\x 
[ntai nal dust n'liKwal st ill, as oi-i;,;inally, ofti'ii (‘onsi^ts of a pi (‘Inn inary 
dry separation of tin* diisl lioiu tin' air drawn through a steam j('t. 
('xhaustar, followi'd hy a sul)s('(pi<'nl wet precipitation of the ivsidiial 
dust h\' th(' e\h,iust('r itself At (ha presi'iit tiiiu' nioie and more of 
th(' dust IS ohtaiiiiMl w'hollv in tin' diw \\.iy oi h'd to (he hoijc'r tiiine' 
wath tin' ('xhaust('d air. 

Till' teim ‘‘(li\ ” used Ik'O' .ind l.itei on m tln' liook is to he iindeistood 
111 t in' s('nse tli:it Mia dust is tree tonn iiie( li.nin .dl_\ :idiin\ed (oiuh'iised wati'i' 
\,i])oi' and that its aanteiit oi nnasturo l^ not ( oiisidei d»l\ ditleK'iit from tli.it 
of tl^' 1 einaiimiL:; dr\ enal ll i'> tlieieloie ,i dust uliicli without dis 

ad\fj v’'i;a, he jiK's^cd with (he di\ coal oi hlowii with Mu' exhaust an into 
oiloi iiK'S 

(jfitt'i'til l\f (j II I rnni' Ills for l)iisl-< dh h t mf A i>fil id iicr.s -Ahovu' all, 
('V('ry dust ('x:ti actor must ha sate in wairkiii;;, i c it must lx* so ai ranynal 
that dust ('\plosions in thi' ('xtraedor are pia'X'aiiie'd as mu(di as {lossihh', 
and ail)' jiossihh' suddi'ii onthursts of llann' occuirine int('inall)’ or ('X- 
ti'i’iially (\an pi o(*('(“d wdth as litth' daiio-c'r as jiossihla In this n'Spaat 
tha safety ri'eulations ])i ('sarilx'd for tin' factory acpiipiin'iit (see' p 4S| 
H si'ij.) apply aipially to tha dust (‘xtractors. Acaordino- to (h'rtiu'r, it 
is particularly dasirahla to pay atti'iition to tin' followdny^ jioints -- 

Masomy parts unist .dwa)s he kept smooth. Sharp auj^las should ha 
avoided, liichuasaiid inchiiad disehar”(' tuhcs m-ed not ha Hatter than hO" 
All (lust discharge tubes must Ix' so wudi' that the) eaimot be stopjied up. 1‘oiuts 
at which friction is davelojH'd must lie thoiougldy attaiidad to. Kxjilosioii 
covers should exist in such numher, si/, a, and at such phna's that [lo'-sdile out- 
bursts arc immediately h'd to the o[K'n. 4he individual jiarts of tin' dust 
extracting plant should he arranged in such a visible and acecssihle manner 
that possible contiagrations are soon deteeted and ('xtiuguislu'd without 
danger. Intimate acfpiaintaiice with tlie ajiphanecs liy the stall', m addition to 
continual conscientious attention, are absolutely n('e('^,^aly for goo(l lesults, 
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With to Hai'oty in working, tlio vv(;t method of dust extrac- 

tion is undoiihtcdly su|)(}rior to the dry method, hut tliis advantage is 
outweighed l^y the. incomparably greater value of the recovered dry 
dust, wlicither it be intendial for burning or for return to the operation 
of pnsssing. The moist dust obtaimal from the exliaust vapours can 
only be a[)pli<‘fl pra(Tically to tlic lattiu’ object, but the dust from tlie 
intt'.rnal dust extraction is utilisable. by both metliods. 

C. llaase, mining dinictor of M(ms(‘lwitz, took out a pabuit for the 

combustion of dust' in whicli 
tlie mixture of coal dust and 
a.ii‘ is suck(‘d from its source 
through a high-sp(*ed fail and 
d(‘live]*ed to th(^ steam-boiler 
fui’iiaci'. Fig. IDS shows the 
schemi' of tTi' arrangeimuit in 
s('ction a,nd plan, d’he mixture 
is blown over th('- grate to th(‘- 
lire tube through two branch 
tuh(‘s from thi' distributing 
tub(‘ V Fach branch tub(^ is 
controlled by a throttle valvi' 1). 

/V small sti'am jet r/ conti’olhal 
by a stop- valve opims int(^ each 
blast tub(‘ to pnoamt blowing 
back of tlu‘ dame into the 
distributing tub(‘ and (‘fleets a 
V(‘ry intimate mixtun^ of the dusty air with tlu' sbxam Tn this 
wav a non-(‘Xplosiv(' zone is fonm'd tlu'ough which no ignition can 
b(' ti‘a.nsmitt(‘d. 

The theory on whu.-h tins is hnsed is that of the adniixtiiro of such a 
f|iianlit v of steam tliat the dusty air is no longer iutlaunnabli', hut it is more 
likely that the eouihustiou eaii only take place at tlu; higher temperature of ^ 
the grate. Further, the sti'am jets must hear a definite relationshij) to the 
quantity of dust and the sectional an'a of tlu‘ yiipos. The application of a far. 
m addition to the steam lets is necessary, since excess of steam must not he 
introduced on account of the possible deposition of water on the walls of the 
pipi's, leading to the eolk’clion of dust, which grows rapidly and causes fatal 
stoppage's, etc, 

’ Z. Ihaui/kohlr, 1903, n , No. 29, and 1907, vi , No 18 Sre also Oertner^ 
inouograph (reprinted), 1908, ]>. 9 H U(j , wath diagram 1, rc]>re';enting a plant fit 
burning dust wulh ste]ij)od grate firing. 




DANGERS WOM COAL-DT^ST FIRES A^D ExMoSION^s! ' ' ‘ 4K7. 

Haase’s method of biirninijf dust has lu'cai in o]H‘ration at the Furst 
Bismarck mine, Menselwit/,. since tin* end of H)()k and has since lurn 
introduced at the Lauchhammer hritpiette factory and otluT ^vol■k^ 

W. F. Ihindliahn,' as a result of tliorou^li e\ a})(U‘ati\'e tests with 
vacuum measurements, etc., on boilei's witli and without dust lirin^, has 
obtained the followini^^ results n^latini; to th(‘ ethcacy of the llaas(‘ 
method of burning dust: — 

(1) Diminution of the ji:rate vaeiium w iih coiis('(]U(Mit economical cnmlmstioii. 
(2) Combustion of the carbon monoxide preducf’d duniiy slokimj: and iintn' 
complete combustion of the Hue ^nascs (.2) Ni) cooliiiLiof tlm Ibu' ^aM'^ and no 
appreciable diminution of the boiler output. (1) A cousideiabli' ccoimmy in 
fuel as a result of (1) and (2). 

The fuel economy is ^ivcn by Kandhahn as 12 7 pm' cent,, but at tie- 
Lauchhammer briijiu'tte factory - thesavina i.s reckomal at alioul h po cent at 
the outside, and a goodly jiroportion of heat is nuuh'ri'd um'Icss in uainnm; the 
excess air in the dusty air to the flu(‘-,e:as tc'mperature, throuyli about 
270’ (k 

• 

Ref Ill'll of {h(‘ Ih'if !)itsf fo flu‘ /b'c.ss/ y/^/ — I f Ibis is not 
to {iHect the <|U<ility of the bri(}Uett(‘S, the leeovertal diist must he 
mixed with the rest of the dry coal as intimately as po.ssibh* This is 
rendered dillicult by the llnlh* I)('rg])oli7,(‘i\erordnu)i;; dealt with abovi* 
([). 482), viz the coal lamovered in the (‘oa, 1-dust separators must be 
removed from th(‘ press [ilantor compres.sed as (piickly as piyssible, etc,, 
but the regulation is amply fulhlhal if tin' dust is led to a wonii 
distributor situated imnu'diately abovi* tbe charging bojipi'r of tlm 
press, or into a s[) 0 cial worm running alongsiih' the hop[)er and dis- 
charging into it. 

IJndi'i’ ‘‘ t'oal-dust, Separ.itors” di'alt with m § lo of the same mim' in- 
sjiectioii regulations (see \). 175 aboMp are to be understood all those special 
appliances which are solely applied to the [mrilicatiou of the cvliaiist vapouis 
(internal and chimm'y dust (wlraetion) to such an ('xtent that dangcious 
results cannot accrue from the blowing about of coal dust. 

UiiliHutiou of fhr Reci/rnu'd Wvi ond M(do<l J)ns(, — Iwery line 
(over-dried) particle of dn.st is surrounded by a coating of greasi', 
originating from the bitumen content, wbich bindi'rs tlie reabsorption 
of xvater. As a result, tbe jiarticles of dn.st carried away with the 
vapours remain dry, which also favours tln'ir di-y scjiaration. 1 lovvevi r, 
condensation of water vapour readily takes place upon tbeiii, fonning 
drops of water which trickle through or over Hu* dust. Such a mix! un* 

^ Z. Br(tuttktfhh\ 1907, Ko 18, with fig. h% iind live table'- 
“ According to a private conniiiiTiication. 
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of \va((‘r :iih1 dust (iimisf dust ) must thorcfon* Ix' iirst fi’oad fi'oiii tlio 
pxci'ss wator l)afoi-(‘ it can he r(Mnl(M’(‘(l suita})l(‘ foi’ pi’c'ssin^. Its inlro- 
duclioii iiit-o th(‘ dryinii; a,[)j)lianccs, liovv(‘V'cr, would, (^ven when added 
(,o the oi'i^inal moist, coal, only have (la* k'.suII that a lai^e proportion (jf 
the paidicles would lx* al)sorl)('d fr(jni the dry coal hy tlie ovtui draueht, 
l(‘adine to a l•(!n(‘W(Ml hurdcii on the dust extractors, while the particl(‘s 
h‘lt l)('hind in tlie (‘oal woid<l nndt'reo a further <‘XC('ssi\'(' dryin^e and 
[)oss('ss an incia'ascd temhaicy to iejnit<‘ t)n these e^rounds alone th(‘ 
|■('tul‘n of the dust ^(‘parat(Ml in the «'\ti‘actors to tin* driei's, si onu'oonis, 
or dry eho’alors issti“iclly forhidden in the Malle distiact (§ Hi, No. 1, 
s('(i aho\e, p tS2) Natnrally. this also .qiplies to wet dust, whos(‘ 
pai tides heconn' saturati'd or sipx'rsat urat(‘d with inoistiiri' fioin th<‘ 
st('ani ](‘l s after d-st i uct ion of t he i;i-eas(‘ covei ine 

( oiiihuslion of moist oi- wad dust, or dust, slimes^ wdth about oo to 
tiO ))(n’ c('nt moisluie on tin' eiaieial run of st(‘p]HMl eiat(‘s is unsuitahh* 
and not eiit indy d(‘\ oid of dan; 4 er, hut. (Ui troueh yo’att'S, howawiu- {('jj 
Hranko'rs systmn), hy o])S('iw iny ciutain saf('ty m(‘;isiii (‘s, it can he 
carri(‘(i out iisi'fully aial etlect uallw althonyh tlu' incr(‘as(M] amount of 
ash in th(‘ lir(‘ tubes, etc, acts disad\ antayi'ously and th(‘ ejection of 
Hue dust, from the (ire yiate n('C(‘ssitat(‘s t lu' installation of a lloatine 
ash-cat(di('r 

Admixture of the dust slimes wdth ])it moist coal for tlu' pr('paia- 
tion of W(‘i compress(Ml stom's can only he consiihu’ed ^vh(‘n w'ct-pressed 
st.oiK'S ai'<' ])i‘odue(Ml in addition to hi'npKd (<‘s. A Scheide ^ ix'commends 
th(‘ application of the sliimrs to tla' moistenine' of Ih,' (‘oal in tlu' 
mixine troueh Jn cast' of th(‘ n'covt'ry of lare;(‘ (plant it ies of slimes. 
how(W('r, only a c('itain pro[)ortion can he (hxalt with in this way. 

Similai'ly wdth tie' ns(' of sline's foi tie' jU'oduction of poious bricks 
wdiich can h^' woikt'd jtiolilahly at fi'W' woiks. 

Mndei- thes(' cii cumstances, then'fon', tiu' utilisation of wa't or moist 
dust in OIK' or tie' otlu'r dirt'ction is limited to indi\ddual cases In 
most eases the sline's art' invaiiahly considt'ri'd a Ironhh'sone' wastt' 
product and ei\('n up as lost (further iid'ormation on pp. -V21 to 522), 
which is to Ix' leeroitt'd from tie' point of \ iew’ of ('Conomy. (A)n- 
se(pe'ntly, it would lx* a worthy object to discover e-(aierally apjilicahle 
wa\s and nu'ans for tIu' profitable utilisation of dust slimes, and so 
lolly as such inetlexls arc' not asailahle one is compc'lled to adopt the 
much neac' rational dry ('xtraction in spite of tlu' atU'iidant danyeis 

' ( ic'i I nei s iii(xxyi,i])li, ]ip 17 -?l, tie ' 1 . 

- Z Ih (1 tl llln}ih\ Itloi, le p ai4 



DANCTHS FROM <'(> \I. DrsT KIRKS AND KXRKOSIONS W) 

It will ii<nv he of :i(l\ .intake' to discuss (lie iiK'thod.s and appliances 
;4Ciit'i‘ally usiaj in praciic(‘. first those us(‘<l foi* (‘\luiust dust cxtiaction 
and then those foi- the intei-nal dust extraction 


II. Methods and Appliances for Exhaust Dust Extraction. 

I (itlli'l'dl 

d'hc pai'tieh's of dust, in tin* i^xhaust \apour,s aie for tin' most j>ait 
eausi'd to setth' dry hy an enlarmanent of tin* sectional area of tin' 
exhaust (‘haiiiK'h or mor(‘ it'enm'.ally hy till' attachment of a dust ehamhei 
in which the \('loeit\' of the vajiour is diminishi’d. I'hirlher, hy nn ans 
ol suitahli' shajies and dimensions of the dust ehamhm an endea\oui is 
madi' to cause the nas to chanye its direction (.sei' liy lo."), j» lid) and 
impiiiyi' ayainst surfaces on its w.i,y to tin' oja'ii, causiny il alteinalel\ 
to iisi' lapldly and fall slowly Howe\cr, this piincijile must not he 
cairied too lar, foi as a result of the nuini'ious lesislances tlw' suction 
of till' exhaust chimney would he uidavourahly allected, wit h disast i ous 
I'lh'ct s on the out put of t he di ler I n add it ion, 1 1 w ould he very (lilhcult 
to leliiovi' the whoh' of the dust fioiii the exhaust 

This method, tlieiefoie. nei'ifsa. supph'inentary piocess wdiich usually 
(;onsists ot a pncipiiat ion of tin- lesidual dust- (t he finest paiticles ol’ 
dust ) hy sprayiiiy with w.itei in spo(*i;il spi ayiiiy ehamhei s Since, a.s 
remai k'ed aho\e, the dust jiaitich's can only take up watei after di'- 
stiiiclion of ihe yreasy coM'i'iny, a .satisfactory result, (‘an only hi' 
ohlaiiu'd wulh a \'ery line, powi'rful s[)ray (d wati'i*. 

Spra 11 Xo::h’s . — Instiaid of the iiiadcipiate simple spi inklei s it is now 
the jiractice to use spray nozzles, from which the water is I'jecti'd under 
a pri'ssuri' of as much as thri'i' atmospheres It must he distrihuted as 
a tine mist o\ er the whole area of the sprinkliny chamhi'r. If necessar\y 
thi'ri'fore, several jets must hi' arraiiyed iii'xt to or above each other. 

Of the usual types of nozzles, conical and S])iral nozzles are only 
I'th'ctive with clear waiter they soon hecomi' stop[)ed u[) wdth dirt)’ 
wu'iter. On the other hand, the Lechler spray nozzles, dcviseil hy Paul 
Ja'chler of Stuttyart, have proved etiective even with dirty waiter. They 
are supplied in tw'o de.siyns The so-called Lechler Iluid du.st- 
destroyiny nozzle (tiy. 1!)9) sjirays at riyht anyh'S to tin* waiter pipe, 
wdiile the centrifuyal nozzle (fiy 200) spi’iukles in the direction of the 
pipi' itself. The water ilows tanyentially into a cylindrical drum and 
ri'ceives a I’otatory motion. A drilled mouthpieci' is screwed into the 
bottom of the drum. The liquid dust-dcstroyiny nozzle, with a drum 
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diairKitcr of ,50 imii and a liolo of 0-8 inin. diametor in the mouthpiece, 
is ])est ada})t('(l for the removal of dust from exhaust vapours (price 
lO'oO mai-ks, mouthpieci', 8 marks). Further information is given Ixdow 
on the metluHl of fixing in the exhaust Hue. 

Th(! application of steam instead of water would be more efieQtive, 
since it grips tlu' dust and causes it to settle better, but is too expensive 
on account of tlu' large amount of steam used, ()onse(juently, steam 
?)ozzl(‘s ai-e H(ildom used, and then priiadpally foi- the invigoration of the 
Hue draught. 

burthei-, r(*volviiig jets with inbu'iuil wet deposition of dust and 



Die. 199. -- liquid diot d(*str(iyiii<f Kie. 900 — r,oclil(‘i’s ocntiifii;.; 

spiiiikli't. sjii.'iyn. 


slinu' S(‘)taratoi’s (Sichtig. Simon, Ihdiler and Jhiumann systems) 
also ustal foi’ the W('t imd-hod of dust extracting. 

The remaining ways and nmans for th(‘, extraction of dust fr^,)! 
('xluiust vapoui-s riMpiire as dry a ri'covery as possible I'vmi of the v^.j.y 
finest dust, and are carriisl out— 

(1) Mitlu'r by subjirting (he vapours to a centrifugal action (Ilor.f,jj ^3 
method, Scheibe systmu, Miiduielis metliod) ; 

(2) Or by filtering through the coal in tlie drier (Oruhl system ^ 
through a cloth liltei- (Ihdli system). 

2. Vrereuium of Dost Devdopoieni in the Driers. 

Whether the dust exti’actfon of the exhaust from the driei* is car 
out by one method or the other, it is a wise plan to take care tlu^^ as 
little dust as possible is canned away in the exhaust in iwery case. 



DANGERS FROM C()ALG)UST FIRES AND EXREOSlONS. 


Ouif(flI (\(ps . — It lias aln'ad}” been indicatrd on p 412 (bat tlu' 
inouihs of the lower tubes of tub(‘ dri(‘rs arc provid<‘d with outfall 
caps inserted in such a way that the tubes can only disehar^^e dry coal 
when the cai)s ivach tlu'ir lowest positions duiin^^ tin; rotation of the 
drum, thus providino' the least [lossibh* lu'i^ht of fall. This is at a 
minimum in the tubes of the out<'r circles. 

The outfall rap of the Maschiiienfahrik Duckau, whieli was foinuu-ly most 
generallv used, <j:rips the mouth of the tulx* with its sprimu; sliiet iron iieek 
and earnes the eoal throue;h a radial or sertoi shaped section cut in a strip of 
sheet metal soldeiaai on to the fiout I Iisrhurui* tiiki's jilaci' wlu'ii the opcaiinfj; 

is directed downwards in 

its ]()W(‘st position. Ihit ^ ^ 

the loose portions of the 
metal strips l)cnd very 

easily, and then allow ^ I 

coal to he dise]iarL!:e(] [" ^ 

hi'fore tin' propeu' time. ■ r / • 

khirther d isad van taj^o's ' 

are ■ throttlin'; of tin' ; 

exhaust, reti'iition of ' / 

lumps of lialh'd uj) soft . n . — 

coal which may lead tocon- m 

narrations, and further c y : / j \ ^ 

the control of the drmr i'' . ' [ \ ' \ jj 

mad(' mori' difliciilt. I ^ 

The outfall cap de 

sirued liy W. Forster,' •/ . "'y''/ 

works nianar(‘r of tlu' [ ? .>, 1 ^ 

Senft('nh(*rr ft i is repre km. 201. — \\ . Fnisifi’.s (tuil.ill ( ,iits loi (nlic di k m 

seiited in loiiritudinal 

section in Iil^ 201, a front \iew hianr 2^i\en to the left. In ('aeh I iihi' mout h 
<i is fixed a cap h havini; a .sid(‘ slit r alonr ds whole huirth, whih' the solderi'd 
front j)i(‘ce <! is cut away to allow for msjioction of the contents of the tiilu'. 
Vapours escape throuLdi the slit c, which is direeted mther sideways or upwards 
durinr the rotation of the drum. 

A later type of tin* Forster outfall cap is [irovided with a screw 
thread -shaped front portion with a suitable imdal strip and a discharre 
plate in the lonritudmal axis of the caji e<pial in heirht to tin' depth of 
the thread. 2 

The “ Ileforrn ” cap, desiroed by H. Fran/, manarer of the Gotthold ])it, 
t.ow'er Laiisit/, consists of an enlarred worm-shaped container with a heak- 
shaped outfall (^i^^ 202) clamped into the tube by a short lu'ck. In front is a 
circular hole whose diametiu’ is only sli{;htly h-.ss than that of the tube. 


' I he soldeiHs 


^ Ilraintkdhlr^ UK)."), in., No. 9, p. 119, ti^^'' .'>2 .aii'l 
2 IhvL, lOOrt, vi., No. '12, pp. 7D‘ 717, tig. 2H(; 
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Ill and otli('r siiiiilar caps tlic delects oi tJa* Ijiickaii caps 

app(':it‘ to !)(' pai'tially ovf'reoine, but at tlie, sanu' time tliey do not 
eoniplctidy attain tlan’r obpad. 

Wit h a view to t.lie priwention of tlie. devidopinent of dust during 
discliare'c iVoiii the tulx' driia-s A Seluade and (bu’lner advise tlie 
us(; ol‘ a foi'c, (diand)(ir into wbicb tlie e()al can fall while the vapours 
e()ntinu(‘ in an apj)roKiiuat(dy horizoniaJ diiection to tluMiiain ehainh('r, 
when* ihi'y coninienee ila'ir asei'iit 


A fiirtliei' \('iy elleetive arran^’('inent consists in the isolation ol 
t h(* oV('n or eolh'ctini^^ woim, whicdi often whirls up iiiiudi dust, tioiii 



its (‘onneetion w ith tlu* 
IliK' diau;^dit In some 
installations this is 
attained by ni(*ans of 
.1 dis(dia I'l; i n^' (lap 
count.ei halaiKM'd by a 
xariahh' weight 'riii* 
llap lakes up thi' coal 
fnan the tube diier 
until tlu* c()unt('r- 
Weiitht is excei'iled, 
when the lla[) falls and 
allows till' coal to slidi* 
into tin* o\(*n worm, 


afti'r whi(di it- is imim'diatelv eloseil by the bdl of tlu* eoiinter-w (aeht 


'Plu* iiu'chanieaily drivmi doiible-lla]> ctosiny of tin* Masehiiienfabrik 
ihiekau is still more ei'rtain in opi'ration. 

(h'rtm*!’^ proposi's another metliod of attaining the same object 
by mi'ans of t.wo posit-ividy movi'd slidi's of which the up[)er one is 
o])('n(‘d whih* the lower om* is closi'd, and c/ce aersn. 

fn addition to this, it is, Hccoidiu!^ to (hu'tner, hiehly desirable to 
provide tlu* oven w'orm witli a sjii'cial draught wliich also ])rovi(h^s 
for the n'lnoval of va})our from the inovine- coal and pn'vents the 
deletc'i’ious i-esults acmaiine' from condensation. 

It has already been pointtsl out (p. 474) that the development of 
dust is considerably h*ss in tlie steam table drier than in the tube 


dri(*rs, mainly because* of the timel}^ sieviiii^ and removal of the line 
material. However, the attendant w'oian conveyor is a source of 
considerable dust, and should not therefore, as is usually the casi*, 
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liav(‘ ail oiitlrt into tlu' (lixiiii; n\(Mi and (•oiinniiiiic.itr willi (he 
(‘xliaust (luht (Extractor, ])Ut should i.illici l>o ooiiiuadid with Iha in 
ternal dust extractor.' 

In the tal)l(' (Irnu's thenis<'l\ (he diw elo|un('nt id’ dust, t'an hr 
readily dimlnishial hy (hi* |>ro\isi(»n oi’ niclinrd slide's or dow nconiers 
ht'low the dischar^u' openings in the \aiious (aides in accordance with 
the sui;’r(‘,stions ot W. (lei(ner‘ 'Tahh' o\ens with incliiK'd down- 
coini'i’s ha\'e already hei'ii in use for some \ cai's at, (he ( irnlu' Itohia t 
hriipiette factory, \V<in+^lehen. whndi is de'sci ihed in Section \ 

III. Examples of Dust Extraction from the Exhaust. 

I. hiisl Itji ( \' III n finjitl Fm'i'i 

{(i) The Hor(‘(is Mt'lfioi/ (lin- ’JO.*)) — This method introduced shoidK 
after t(S!)0 hy (he M a^'chineiifa hi ik Ihickan.and (hen I iirt her de\ (doped 

hv lloddick (N: Ivothe, W eis/enlals,- and othei liims, i^* heie illustrated 

• • / • 

in its modern ap[)lication to tube diu'rs / 

ddi(' exhaust is suckl'd oil' hy a fan and blow 11 / iieemtiallv’ into 
the to[) of a c}dindrical chamber called the llorea/ ,set‘ plan below) 
in such a nianiier that the pai tick's of dust aie toK'cd ayemist the 
W'alls and loosely adhere until on acciimnlation (hey I’all, by virtui^ 
of their own wei;^dit. into the collectini; and dischari^U' hopper at tin* 
bottom of the chambei ^ 

Whilst in thij older lloreas the exhaust ;i;as('s circulate round the 
wall in spiral fashion towairds the lower opening; consistin;^^ of a wide 
exhaust tube hani;iiiy^ ci'iitrally from the bottom of (he chamber, in 
tlu' lloreas illustrated in lie -iOd, which po'^sessi's two additional in- 
ti'i’iial cylinders, the vapours are caused to fall and rise alti'niately 
in the diri'ction of tlii' arrows In this wa)' a more conpihde ri'inoval 
of dust is etiected. Acaau'din;; to (h'ltneiv' such a lloreas for two small 
tube driers has colk'cted about 50 hi (or 5()x50-=250S ke.) of dust in 
twenty-four hours from a Low’er Lausitz soft coal ( Wilhelminejis^diK'k 
pit at (d(^tt^ ’tz). (Jompared woth the older lloreas without the 
central tubes, i is is about double the yield, but it is true that the 
output of dry Q(. ^ wuis about 2'b tons hieher in the later tests. Hut 
even wuth the ey.inders a suliicientl}^ ('H'ective action cannot be 

‘ M (Hio}^M’a]ili, ]> Sec aHo Z f /'V/(/-, If - u, Sal^fresen 1 Pi St . 190S, vol 
1m ]>. 1H() 

- Among other'', thu 11 1 m m e( 1(*(1 I he lloi c O' plant at tlie ( ilm kaui pil in lacliierian, 
Silesia. 

* Monograph, p[). 99 40 



attained, and conscrjuently tlio vapours are led iiito an auxiliary 
chamber (ti^^ 20d), wliere they are further purified by steam from a 
Kortin^^ nozzle. * 

111 lli(! lioroas, in order to recover the dry dust suitable for pressing, and to 
jirevent therefore the condensation of steam, the walls must he well insulated. 
Chambers of galvanised iron are protecti'd by a layer of infusorial earth or 
similar material, while in brickwork chambers air cushions are jirovided. 



Fill. ‘ 2 ( 13 . — Extiactiou uf dust from the exluiust hy the iniproNcd Ihuoas method, (./omlniied 
dry ami wet process hy means of steam. 8cal(‘ = 1 • ‘200 ((Ii'itiiei). 


The precipitation of tlic fine dust issuing^ from the lloroa.s chamber 
with tlie exhaust is effected much more completely by the sprinklings 
method of Emonds,' ('ngim^cr of the Jlerggeist hriipiette factory at 
Hadorf. 

The exhausts from each pair of Boreas chambers pass on to a 
sipiarc sprinkling shaft, constructed of galvanised iron, where they pass 
througli several chambers provided at the bottom with wire netting 
inclined at The wire nettings, which have holes of 20, 16, and 12 
mm. and are arranged one above the other, are each subjected to 
' Oert Tier’s inonograpli, jip. 40 41. 
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the action of a spray iioz/le siipplyin^^ water under a pressuii' ol 
d atiMS. At the top tlie vapours have to pass a const riettal poition 
provided with horizontal wire netting with S-nim. hoh's, sprinkled 
with a fine drizzle from two spray nozzles, and ultiniat(dy tlu' 
gases passing into the open contain only an inap})r('cial)l(' amount ol 
dust. The moistened dust particles remain hanging to the nu'sln's ol 
wire sieve until they are remo\ed hy tlu‘ 
pressure of the water and washed into a 
Cv^ntainer below. 

At the ber^l^a'ist l)ri([u«'tte 1‘aetorv, wilh .S 
small and t large' tnhc drieis, witli a total healing 
surface of 5 ISO S(| metres, each set of I diieis 
IS provided with 2 Horeas and 1 Kmond s dust 
extractor, 2 tons of dust (containing about 20 p('r 
cent, water), suitahh' for [>h'ssnie, aie obtaim'd 
from each [lair of Itoieas I'haiuheis, and 12 tons ot 
dust (with o."} [)(') cent. w<it<'r} from theau\iliai\ 
spiinkling shaft are reeoveied c\erv 21 houis from 
what was formerly looKi'd upon as wasti'. 1 hero 
are eight ci'iitrifiigal nozzles ni e\ery 2 spind\ling 
shafts, utilising 1 2 enha' metres of w.iter in 2 1 
hours, a yearly use of SC), lOO enlue nu'to's for th<' 
whole installation. 

The working costs [K'r 2 I hours ol tin' eom- 
[ileto dust extraction accordu.c to llaldus * 
amount to o 7 niaiks for the sprinkling water, 

Go marks for its elexation, and M marks for 
lupiidation and niteiest — a total ol lit GO maiks, e(pi.d to I pf. pei ton ol 
brupicttes W ith an output of 3o0 tons. 



Kii.. coi ' I Viiii iiiij^.ii v)'|).ii,n"i 

l) I I lit' (ll t'Xl I ^K'l l<i|) ti| (Ills! 
Iltilll t'xliiiusl \il|H)llls ic 

St !ifil)t' iV Suliiir, I/ i|i/i;,^ 


(h) Drif Dud Kxti'Uct 'nnL -dl. Scheihe Si tSohiu', L('i[)zig (lig, 204). 
The process is similar in [irinciple to the same lirm’.s method of tiil 
extraction from waste steam aln'ady described. Tin' \a[)Ours, which 
are simply to be extracted dry, ari' driven through a jacketi'd 
jly-whcel (with upper belt drive) in the dirt'clioii indicated by tin' 
large arrow. 

Ilapid rotation of the tly-wheel gives a far great ei- centrifugal force 
to the dust particles than to the moi.st air.“ Tln'refore the dust jiai tides 
are driven to the inner surface of the jacket, the nventrant and salii'iit 
angles of which break up tbc centrifugal force into its two components, 
so that the dust particles pass through the slits provided in the salient 


1 Z, (thickauf^ I'^son, 1908, N<» 50, j), J7b2. 

2 According to the sjtecific gravitie.s which midci these cnnditioiH - 0 8 2.50. 

l: 00 for moKst air, dust and dro]»s of water calcnlalcd to ch. dm. I grin 
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into (ln‘ sj)a(‘(' sun-oimdiii^ tlui lly-vvlicrl in tlin din'ction in- 
by tlh' sniall arrows. Tbo (lust sn[)arat(‘(l from Urn cxliaust 
slldt's into tlio lioppm' 

TIk! lii.st plant on a workint^ s(ad(j was (jrecLcd at tlio Walilitz l)ri(|UL‘tte 
factoiy of Ilia \\V»s(*lRai-\V(as/,(nif('ls(!r Ib-annkoldcn Akt. (ii's , Hallo. 

{(') 'Ihc Drtf Dusf Fjj'lractor of K Miclniolis, a (.‘ivil 

(madman- of ( \)Ioono,, d(‘S{*rib('s 250 to 000 la-vs. por miiiiil(' on a liori- 
zontal axis, wldh' tin* (‘xbaust <njt('rs on botli sides of a tubnlai’ 
jacket 

Itiblnal conducting sliovads inclimal to th(‘ axle kxad tin' cciitri- 
fu^alis(Ml jiai'lick's of dust tlnou^di slots, whik' tlic dusl-frcc' \aponr is 
sucked oil Iroin tin' intiu’ior by nnxans of an cxiiausUu’ 

The pow('r HM|inr(Ml is about 5 11.1* for the s(_'parator and cxlian^tin- of each 
tiib(' (liici ; (In' amount ol dust sc'paiatcd in 21 hours is 1000 , containinj^ 

8 to U) per ciait. waOnx Tin* dust extmetor tested at the Wilhelma biKpiette 
factory, freihen, slioitly afterwards found application in tlu' 1 1 in tlienbei}^ 
factoiy at 1 leruiulbeiin and the Luise factory at Ibuj^^'jien. 

((/) IIV/ Dust h\rf nil'/ loii. Oskai* Siclitii;^^ (\)., Karlsrulu' ( Haden). 

A tamlril u^al watm* s[)ra.y (hji^ally protcct-ial) wbosi* s])c(m 1 of rotation 
is ai-raiii^n'd so as t(^ produce only a sli<^dit \ acuinn, draws in the ('xbaust, 
mixes it with tin' wat('r, and foi-ci's the mixtuK' tbiou^ii a (h'livery 
[)i[)e into a sc'parator ((Vcloin* or Horeas), wdu're tlu' [)artich's of dust 
and water are dri\en to tin' walls by (•entrifu;;al force' Only pui'ifn'd 
moist air issues from tin' outh't, while the slinu' Hows from tin' 
hopjiei’. 

ddn' iiK'thod can, as already di'.scriU'd, lu' applied as a simph' wet, or 
a combined w'et and dry proca'ss. In the latter case tin' vapours are 
tirst ilraxvn into a dry st'parator by means of a j('t aTid cause'd to yii'ld 
up as much dust for pressino as possible. 

d'he methods appro\ed of in tlu' last fow’ yeai's wuw soon applied at the 
Senft('nher|^^ works of the Cions, llalleseheii I'fannerschaft, and later at the 
Hitterfeld brown-coal briquette factory of A. .Vekermann A Co , for lioth exhaust 
and internal dust extraction. In addition, the methods weic applu'd for 
internal extraction alone at the Mane pit in Deuhen, near Zeitz (hieheekslu' 
Montanwerke Akt. (h's.). 

(c) llV/ Exinn'Don by Simon, Ihihler ilv' Ihiunuinn, Fraidefort a. M., 
is eHected by moans of an exhauster xvith a tubular sprinkler and a 
ribbed pulveriser revolvino rapidly with tlie vane wheel, combined 
xvith a separator providi'd xvith inclined dellecting walls. The method 



DANGEtlS FROM OOAL-DFST FIRKS \NI) kXl'I.OStOMs. 


4il7 

is applied at the ( Inihlwi'rk, ik'iu- llruhl ainono otln'r plaecs hApn i- 
inents on the dry extraction are in pro;^n('ss. 

X 

2. I)Kst Exiradlon u'idtout Cniir 'iftKjal F<)m\ ('(nnhiiicd dr\j {l>ji 
means of haffe 'a'nlJx) and u'd {ndfh (he a\<l of i('(d('r jefs). 

(a) Dud Kxtraefors for Tuhr Driers — Tlie Bnekan method (d‘ dust 
extraction illustrated in h^. 20r) conlorms in both sections to tlu^ vr 
quii-emeiits laid down al) 0 V(‘ (pj>. 4S1) to 41)0), and is sell’-evidiud lV('m 
the sections and plan. S<‘paration of the heavier dust partieh-s in I he 
smooth cementi'd V(uiical dust ehamlx'rs of tlu; lirst s(‘etion is enu 
sid('ral)ly facilitated by the vaibal section of the ehambeis i'or the rise 
and I'all of the strt'am of (exhaust \a])ours. 

'rile dry dust sinkin<jj to tlu' bottom <>1 the liist ehamber is eoii\ ex ('d 
to the press(!s, ilu' moist and W(‘t. dust is eonv(‘il('d into mud with the 
water issuing’ from the spi'inklers umhu’ a pr('ssur(' of d aims 

by th(' use of a sutlieimit »|uantity of w'atm' and with (MjiKct 
reeidation of draueht a complet(‘iy satisfactory and eil’ei-tixa' piiiiliea 
tion of thiMAhaust is elh'cb'il without inllueneinu; lie* output nf the 
drier. However, the disadvantayn's bound up with \xater spiinkliny 
must b(‘ taken into account hut in spHi* of this, tin' system has found 
widesprtaid us(' 

in t!u' fonii repi'('S('nted m i’!;. ‘Jtte, or somt' ^^imilar d('sii;i(, the s\ m tiiiils 
application at the hiaqiU'tte faetorie^ ol the Itln'iiish blhlar aiel lloiialiis pits 
a, blhlar, (Ird iMirslenhiTtj: at bet n'libioK li, ('.ol |»it .tt h'najK n . iii the 
boxer bausit/ [)its Kva, llcnate, Ann.a M.ithihh', l»eloiij;nii; to the Akl.(i(> 
Use, and others, Accordin^^ to e\pei inaaits made i»y (katmi, the I'ollewiim 
amounts of dust were oi)t.mi(.‘d in a \i‘ar fioin an mst.di.ition e»l emhl tiihe 
driers . -- 

1. J)ry dust ton.>~-0r) l(ni [x r annum per m] metie of heatimt 

surface from the (s\hanst and mtcjn.d dust extraction (e\e]usi\(‘ of the dint 
accumulated by the both tilter). 

. 2 Wot dust. 4000 tons ---On ton peiA<| mctio of li(Mtmp; hui f.iee Ixach 

|rior roipiires four channel .sprndJ.mg ji't.s each loijuinup: 12 eu))ie moti(‘s of 
water in 21 hours ; the total .annual consumption of water heme S x 1 x 12 x 
300== 1 15,200 cubic mctro.s. The tcmpoiature of the mud shmes is about (Jo' ( ' 

In the appliance of the Iknmbur^ Maschinenfabrik tin* necessary 
changes of section and changes of directimi arii obtained in chambers 
arranged one above the other rather than in chandlers arranged m^xt 
to each other. The final sprinkling with water is ellWTed by nn'.ans ol 
centrifugal nozzles or atomising sprinklers (see ]). 400, tig. 100) At tim 
Wachtberg pit, near Frechen, t)ie whohi appli.anei' has proved to ix; very 



llKK^UKTTKS AM) 15H IQI ‘KTTINCi. 



Plan 

J0:> P)iick:ui |tlunt loi (lust oxluiclion fioiii tlio cxlmust (iM.nil.nifil uci 
loi tilin' (ii Id’s. Scali' = 1 : ‘JOO {(Ici hid ). 
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ellicient and certain in o})eration. The slime water can ])e pumped to the 
nozzles after a certain amount of purification in a clear settling taidc. 

{()) I)iiM-cn(rfin's for Table Driers . — It is quite clear that only the 
lower table pi’oduces dry dust and requires a dust extractor. 

Jn the dust-catcher represented in fig. 207 the vapours rise from 
the upper table into the first part of th<5 chimney, and thence directly 



Plan 

Kio. 207 — Zc'it/. (lust calclKM (coiiihined dry and foi t.ibln 'buns. 
Sf.ilo-- 1 : 1300 (O.orlner). 


into the open, while the dusty exhaust from the lower table is first 
drawn into the second section of the chiiriney and is then drawn alter- 
nately up and down through the remaining chambers in the direction 
indicated by the arrows The dust retained in the chambers is (piite suit- 
able for pressing so long as it does not enter the sphere of action of the 
spray nozzles and no condensation takes place. It is then returned to the 
bottom table of the drier in the manner indicated in fig. 207. In all 
oth(^r (‘jises tlu' re.covi!red narticles of coal must not be used in nressiiiir. 
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Ej'fracf 'ioi} i)f Difsf fn^n -Exhitu^f in /hr Purr IIV/ )!’<///. 

Ai the pit, Kri'clion, a plant ori^'inally intcinb'i] for dust 

extraction from cij^ht small (lri(‘rs in tin* diy way i^oiNc unsatis- 

factory results and has Inam con\«'r((Ml into a ]mre wi't-oxtraction plant 
hy the addition of watei* spray no//l(\s aetin^- in (he dii-i'etiim of the 
exhaust current Accordini^ to (ha-lni'r. who has dt'scrihed this j)lant 
more completely,* apart from tin* ^oxad safety attairnsj in woi-kiiin;, t h(‘ 
appliance in its pr(\s(mt. form still ksixs's inueli to Ix' (h'sii-ed in tlie way 
of etilcmmcy 

The annual eonsuniplion of watei of (lu‘ eiulit jets amounts to l.yilOO eul>i(^ 
na'trcs. Al)ont oOOO tons of slina's, eonl.ainmLC about oo jxa' e('iit waler, aie 
separated in a yeai- fi'om tln^ muddy lapiors stc'adily flow iim away, at a tempna- 
ture of t!-V The slimes .ire not utilisia]. 


4. /)as7 Exfi'nr/ioii in/honf f/ir fbv' of \Y<ilrr (t r<i rihtf ion J*)’o<‘rss 

/or Tiihir J/nrr-i. 

At th(^ Victoria pit, ( d'os/.rasclnm,' tin' oven oldnnn'y of each table 
drier is divided into two s(x*tions by means of a. dividing wall (‘.xti'iid- 
ino to the height of a sln'(‘t-iron co\ei at the to[). The diist-impri'o' 
nated (ixliaust from the tables eiib'rs bidow the covei* plate and [lassi's 
throuo'h t he first si'ction into a dust, chamber surr-oiindino tin* chimin'V, 
when^ tin' dust s('[)arat('s in conseipience of tin* smldi'ii ehan^u' of 
direction, while tin' dust-fn'(' va[x)urs pass into tin', si'cond si'ct.ion and 
are di’awn aw.iy at the top. 

Tlic amount of dust st'[)arated from a 21) stisp table drier in 21 hours is 
given as 3 hi The dust passes through (Tiitos into a woian eoiuayor. dei'tain 
deh'.cts exist in the method 

(o) For Tiihr Driers . — A mi'llnxl of dry dust extraction on the 
etfective. principle of tin' Schumann llui' dust catcher is in ope.ration 
at the Bleibtn'U pit ((iruhlvverk) at Kierberg.'^ Tin' Hue dust-eatcln'i' 
of the Zeitzer Dampfkesselfabrik und Apparatebauanstalt fb Schumann 
of Zeitz (tig. 208, d) splits up the stream of gases by means of a numb('r 
of peculiarly arranged cast-iron elements standing vertically in an en- 
largement of the main smoke chanin'l, into a number of small sti'('ams 
from which the particles of ashes ai-e separated as a result of the sudden 
changes in direction. 

’ Moiiugrapl), pp r);3 .')4, fig. :24 - //>/r/, pp .''il A.’), Iig. 2.'; 

^ Ibid., j). rjf) (i mi.., fig. 2G , aii'l Z nooinUt'da, IU04, in., p. 000 (f 
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1 lie }k)\v sliiiped portions a load tin' uasos from d ludwi'cn Iho individual 
(‘Ilmik'hIs; the sliar[) cornon'd portions /> dclloct tiiciii at iipdiL :in^d('s across r 
towaids tf. ddiL' lii'avy suspended purtiides of asli or soot are diiven into the 
cross liaUdied an^ndar s[)ace c, wheie they settle and iiltiniately siiciced to a 
eollectiiiL!; hoppi'r at the hottoia of the Hue wlmdi is emptied from time to time. 
Kach catcher can hc' revolved about an axis /’ and can la' adjusti'd like a 
vi'iK'tiaii blind. Asa lulc, two senes ol c.itidicis are ai lan^u'd. 





(d) Schumsinn Catcher 
ma gniFied 


Ide 208. — Dust oxtiactiuii fioiii cNliaiisI \a)i(»ms liom tula- dru-m (Seluiiiiaiiii eatelier.) 
S(al(i - I ,{00 ((Ici'tiK-i ). 


ddu' Ujiplicjiiion of tdie eaOdiers ['or the ('\traetion of dust from 
('\baust vapour can 1 m‘ s(‘(*ii from tic'. 2().S, o to c ddu' vapours from 
('acb tulle drii'r issiu' into an eloii^uiti'd (diamln'r A with txvo serii's of 
eaiidiers la and Itj, and tlu'ii stivam into tin' exhaust Hue tbroucdi a 
tliii'd s('ri('s of catchers (I arranc-cd sidi'ways at. tin' end of tin* chamber. 
A worm conveyor is provided in tin' wedi^e shaped bottom of the 
chamber A for tin' ri'inoval of tin' pr('ci[)itated dust. 

With the obji'ct of utilisin^^ the heat of the purified vajiours for 
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j)reli('atiiii^^ tlip crudi' l)ri(|U(‘ttini( coal. tlu‘ ( hnu' M^rii's nf catchers ai (> 
situated Ix'tween tie' prelieatiui; hin and the eliamber 

ddie pi’elieator ^ consists of a s_\ stein of douhle-w ailed clminhcis 
above the inlet sid<‘ of tb(' tulx' drier. ll(‘for(‘ ehaixdn^L tlu' c(Kd is 
led into one end of the systinn and. nuadini^^ the vapoui-s led in at the 
other end, b(‘coines pi’eheated KAplosion tubes K leadine (o ( he op^ai 
sfU've to (bail with ]>ossible (‘Vplosions, and under (“(Uiain conditions 
o[)enini,es F, littt'd with doors which laasily op(>n out w ai’ds, art' pro\’id<‘d 

Ac(‘()rdiny^ to (h'rtnt'r- tin' st'paration of dust was not (jiiite perb'ct. 
and the w'orks nianaLj(*nu'nt wais not incliiu'd to add a small spi'ink h'r. 

lo’oin a larae tidie diit'r with ahtail 710 .'-q int'lics el lie, .(me sin fact' 
alioiit lOOO kn' of (lust w Cl t ' 1 ('c()\ ('I’t'd tor tilt' picssni'j; oju'iation m I lioiiis. 
Tlu' comil('r!U't me scrit's of c.itcheis did iiol appi('( lahly allc( t (lie dMieahl. 

{h) Tht‘ ( b'wt'rksehaft Koddt'r^^ruht' of llrnhl ‘ h.i\e ti'cciitU' takt'ii 
to st'paiMtin*^ tlu' dust paitly dry in a lai'i^t' chainbt'r with ballh' walls, 
and partly wa't by condt'nsiin^ the s(e<on in tdianiiels pio\id('(l wilh 
roof-shapt'd sli<lin; 4 ’ sin fact's, bt'lwt'cn the series of wlmli tlu' cold 
moist briipiettin< 4 ' (*oal is aliowt'd to slitic dowiiwaids ni a /.io/ao 
fashion At, tht' saim^ turn' tlu' coal becomes pitdiealcd (sic p :>(1S) 

0 Diisl Ij.i'I i‘ii< f Kni III (I H'lfli 1 II h«’ <1 ml riihh' 

(I ri‘(i mji'fj comma'll / / cc/ if 

'rill* exhaust from tin' liibt' drit'is is sim[)l\’ tieated qra\ itat loiially 
and tilt' tablt' drier t'xh.uist is ct'idrifuealistsl (ombint'il int'thods 
are also t'lnjiloyt'd 

The arrane;('ment is lilustratetl and fully describt'd in St'ction X 
altme with tht' tb'seriptitm til tin' eonpilt'b' binpiettme plant, til tin' 
Kobi'rt mint'. 

t) t^'ilf rntioi) of flu’ Dii^f J)-oiii lli<‘ K.i'hoiml VdfHmrs 

{(i) (\)iiafev-{\ii‘r(* ni Sji^lmii (I) Ab/' Tiihc Drurs Tin* r('nit)\al 
of th(' exhaust on tin' systt'in t)f ctiunttir eurrt'iits w hieh is ap])lied at 
a number of Khenish w'orks has alrt'ad) bet'n intlicatetl tin [>. 412. 

(k)miter oiirrents wert' first applietl at Ifruhl m tht' lattci pail of and 

m 1008 a total of 212 ap])!iante,s of tins type wert' applied to 7.') iiiht' dricis 
m the district formerly known as Eriihld nkel. 

If the air passin^^ throu^^h the drier, together with tie' moistuit' 
and the dust taken up, move in the opposite direction tti tin* ctial the 

* Z, Ijiautih)}ili\ IP06, v.,j) 42\) el se<i ^ .Meiei^oai'li, ]i 'u 

3 /. BmmihMe, 1008, vn , Nt) 27, pp 16 1 fig. 220 222. 
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proportion of pjiriicl('8 of dust adlien^ to tho moist grains of 
coal so ((siaciously that th(‘y arc carried along and discharged at the 
hottoin. Tli(! coal therefore acts as a filter, and this is particularly so 
wluiti turning shovels are used. 


I Ic' {!oiinter ciirrcsit dried coal exhibits a peculiar foaming appearance 
nhicli looks dull in hulk, while the coal dried in an appliance in which the 



currents are in the same 
direction has a smoother 
surface and a somewhat 
lighter colour. 

Particles of dust, not 
ndained or given up again 
to the gases, pass away 
at the inlet side of the 
drier and requii‘c; a spi'cial 
separator. For this pnr- 
pos(' an enlarged spacer 
situated Indweeii the driei’ 
and th(‘ exhaust Hue is 
providisl. ft usually con- 
sists of an accessible 
sheet-iron chamber whost' 
bottom slopes steeply to- 
wards th(‘ front wall of the 


Kic. 200 


( 'oun(i‘i-( unoiit (lust oxtiaotoi foi tuho (hars. 
Scales 1 300 (O.Ttiiei). 


drier so that the precipi- 
tated coal can slide back 


again TIuMixIiaust can be conveniently deviated to the flue at this point. 

Fig. 209 shows several examples. A large or small (|uaiitity of 
dust — according to th(‘ position of the deviating pipe — is separated in 
the lower portion of the line, drawn 'off in tipping waggons, and con- 
v(‘yed to the moulds The dust contains about 40 per cent, water. 


((t; \t an iiistallahon cipupped with 18 tube driers (each of cabout 710 s(]. 
metn'^ h('atmg surfaei') coiiiKadcd in pairs to exhaust Hues, and in which groups 
of S, 1, and G driers had h(>cn connected as in T., II., Ilka, and TIl./^ (fig, 209) 
r('spocti\ ('ly, the amount of dust obtained in a particular case was : — 


I. loO kg. from 1 Hue - GOO kg. from 4 flues in 21 hours. 

11 o „ „ - -‘100 „ „ 2 „ „ „ 

"h IPO „ „ „ = :U)0 „ „ d „ 

Total 100 „ „ ;l flues =1200 „ „ IT „ 

= .‘IGO tons from 9 Hues per year. 
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(//) At ;i plant witli 1‘.^ tula' driers (each nf lU)S sq. metres heatin^^ siirfae*', 
witli a eoiineetion as shown in IV. (tii;. 2(V.)), a dall^ total of SlOO 
(Inst, e(pial to 2500 tons per year, was ohtaint'd, a (piantity wliieh is ineom 
paralily ^o’eater than in case (o). It is m'C(‘ssary therefore to arrange tin' 
appliance in such a way that the bulk of tlie dust is separated and returned 
to the drier before tbe gases leaeb the chimney Hue. 

As a result of more than ten y(‘ar.s’ working ('\])erienc(' at the (Jruhlwau'k, 
there is no doubt th.at a perlectly arranged countor-curri'iit dust extraidion 
provides the greatest safeguard against coinmmi dangt'rs llowi'ver, tlu' 
system shows an unaxoidable disadvantage in nMlucing the output of the drier, 
caused partly by the air resistance in tlie drying tubes, but mainly by the 
condensation of water vapours in the coal and the lu'cessary n'-evaporatmn of 
the resulting increase of moisture, ruder othcrwisi' exactly similar conditions 
th(' diminution of out])ut of dry coal, compared with ovens in whi(“h the 
currents Ilow’ in the same direction, amounts to at hsast lo [ler ('ent I'uitluu, 
conllagrations may take plac(' very easily owing t<» balling up of tlii' coal and 
stopjiages in the tiilx-s, and also as a result of dust m the chambeis, paiticularly 
during the suspension of operations These dangers, howioer, can be success 
fully co[)ed with by careful attimtion. , 

I n ihe ciixc of Tfihir Dusf Kxtnfvt Km hi/ nuunis of hilrr- 

innlniff, Vlote ^} — In this nietbod, w hi(di is wiihdy ajipliisl in Itbrniisli 
InmiiU'tie factories, tbe oven stnietniv is diviihal by a strong inii'r- 
inediato layer of coneridi' situated just abovi' tlu' sievi^ taliUc I lie 
exdiaust Hue I’isi's from tli(‘- U])])er s[)ace and, as a ri'sult, Iresli air is 
drawn into tin'. low(*r spac(‘ below tbe tables, jiasses up tbe sbalt-lik<‘ 
opening in tln^ niiddh' of tbe drier ovcw tbe cool moist coal on tbe 
u])per tallies, and finally (^scapi^w into tlie Hue. In this way tin* coal 
taki's up and retains as much dust as possible, but the imdliod is 
natui’ally not nearly so effective as in tbe ease (>f tubi' driers. 

The bulk of the dust passes along with tbe vapours into tbe uppi'r 
space and settles on the intmunediate floor. Under such circumstance's, 
with tbe.temperature at this point ruling at about GO C., tbe atbmtion 
of tbe upper portion of tbe oven is deleterious to health. (5)nse([uently, 
intermediate walls have been introduced which, howcvi'r, only allow 
one (|uarter of the oven to be inspected at once. 

Tbe dust ccjllecting along with tlie (xmdensate is of no value; it is 
usually removed once a week ((3n Sunday) and tipped on Oj tbe li(*ap. 

Tu an installation of six ovens each with 32 tables, 528 sq. metres heating 
surface, and a cubical content of the upper s])ace of 225 cubic metn's, 
1-7 tons per 24 hours, equal to 510 tons y(^arly, of moist dust were obtaiiu'd. 
Another installation of four similar ovens and a cubic capacity of 136 cubic 
metres gave 0*4 ton per day, or 120 tons per year. Per year and [ler srj. 

I Oertner’s inonograj)li, ]>. 0 h 
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iiielrc of iK'atmi; surf.'tcr :i of O'lG ton iind ()()(! ton \\or(' obtaiiK'drc- 

sj)('oti\(‘l V, :i prool of t li(' inlltionro (d the si/o ot the cliaini)erH dduMleerease 
111 th(‘ output of tlu' o\en owin^ to the inteniK'diatc lloor auioiints to about 
o pur cent. The system has proved itsi'll safe in operation, hut is nevertheless 
vety lucoiiipleti' 

(/>) lull i‘(i 1 11)11 throiujli Fdhrivx — Aficu* tli(‘ purilieation of dust}' 
air by means of suitable (doth lilOu’s — espeeially by ilu' system of the 
W. L. \\ r.eih M asehimuifabrik in Lubeck — had yivcui satisfaction in 
many liramdies of indusi ry, iliis method of dust (‘xtraetion has bemi 

briipndtino in th(‘ past tmi yaaars, first at 
tin', lloiTi'in bri(piette factory ( Hliim'land ), 
for internal dust ('xtraetion. Sima' tinui 
it lias bi'en mori^ vviih'l} ii[)[)]i(al in 
Kbeiiish and otlu'r distiicts and has also 
b('<ui usial for tin' extraction of dust Iroin 
('xbaust vapours 

In mori' rt'Ci'iit years cloth filters ot 
tin' liim of Simon Ihihh'rvV naumann, of 
brankfort a. M, liavi' bi'en introduei'd 
into brown-coal bripuetti' laetorii's, espi'ci- 
ally thos(' of the Kln'iiish district 

In principh' tJn' Heth lilti'rs, or tubu- 
lar suction dust eolh'etors, Ik'th sycsti'iii, 
Lubi'ek (lios 2M) and 211), are arranoi'd 
as follows — 

A number (d* slii;htl\’ conical cloth 
lilti'r baes h are arraiii^u'd in an iron 
eyliinh'r e, so that then' ojx'n lowu'r ends ari' tasteneil to correspond- 
iiii; low columns in the basi' e, while t-he uppi'r, closi'd ends are 
susjX'mh'd from the co\ ('r d liy means of tlu' common frann; e. Vnnn 
tin' ibu' / runniny alon^ tin' back ol a whoh' si'rn's of liltt'rs, the dusty 
air is sucked unifoi'iiil}' Irom Ih'Iow into tin' lilti'r cloths (ri^ht ol ti<^. 
211) with tlu' .lid of a valvi' (not shown in the dia^^ram) eommuni- 
eatiiii; with till' upper suction (‘hannel i ddn* cloths kee}) back tlie 
dust, v\ hill' the ])urilied air passes tbroin^di the pores ol the inateriid 
and rises tow.ai'ds tin' opening (j in the i‘ool ot tlie cvdindi'i’ into tln^ 
channel ^ and is blown through tin' v.alvi' into the open. 

brom tirni' to time (usually ('very five minut('s) tin' ai'cumulated 
dust is ivmovi'd from the li1t('r liy nn'ans of the revu'rsiny and slndvin^r 
:i[)phanc(' arranoi'd on tin' top ol the tdter. bust, the inclined lotaiy 


introdueed into brown-co,‘d 



lOu. 2]0 ---b.iu ol I’cth (hist llh( is 

tAtcl II. l1 \ K W . 
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The i’('V('rsin^ and sliakint; a[)))lianceH work as folktws The sliafls I- and 
are cansi'd to r(‘volv(‘ rapidly in opposite (hr(‘ctions. k ciirries the operating 
wlnad /, consist, ing of a round dise w'lth a groove cut in the greatest portion 
of its eireuinferiuicc guiding tlie projection of the ojierating lever ?o The 
lever is eonneiTeil with the val\e 7 hy the liars 0 and p. As soon as the 
ungroov(',d portion r of the operating wheel / engages with the projection ?o 
the level is raised <tnd can glide ,dong tlu' wdieel actuated by thb cam wi on 
the shaft /'p engaging with the projection in tlu; forked end of the lever. 
In this way the lever n with the links 0 and /) are drawn hack and tin' valve 
IS r(!vers(s]. 

in order to shake the hags, the o])erating lever is conneetiHl with a lever i 
wliosc' forked front end is (‘oujded with the bar of the frame e On drawing 
hack the h'ver 11, the leviu' / also n'oedes (h'ft of lig. ’ill), when its rc'ar end 

comes within the sphere' of 
action of the cams on the 
shaft /t] In this way a 
reeiprocating motion is coni- 
miiniealed to the franu' e 
and the loose cloth is alter- 
nately drawn tight and 
allow’cd to fall free again. 

By means of the othm 
cams and the continued 
revolution of the shaft /•, 
the shaking during admission 
of air is contnuu'd until the 
operating w heel / has re\olved 
so that the projection on the 
h'ver n again engages with 
the grooNO, In this position the groove is somewhat di'cper, the lever ii 
assumes its lowest position, the ])rojcetion 11 in the fork enli'rs the cncle of 
action of the eanrsliaft, wdnehjmshes the lever n into its original position and 
reverses the valve 7. 

The eloansing of tin' vnrions cylinders of a series of filiiTs is effected 
in a (leliniie order so as not to inteiTere with the suction of the system. 
Tlu' t)Owev consumed by the crank shaft amounts to H.P. at a 
maximnm ; that consnmed by the exhauster (ilg. il2) varies according 
to the size of the plant. 

D 'lDtensionfi (dhJ Vroprvile^ of (he. Filier Bacfs , — Formerly bags of 
820 mm. diameti'r at the top and 400 mm. diameter at the bottom 
were employed, but recently bags of 150 to 200 mm. diameter have 
been preb'rred, since the bltering surface is largely increased by corre- 
spondingly increasing the number of bags. According to local condi- 
tions flic lieigbt varies up to 8 m. Kverytlnng depends upon tlie 
proper treatment and nature of the clotlp wliicli was formerly woollen 
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hut is now made of a mixtuo' of linen and wool. Knami tlu' lu'sl haos 
ultimately become impenetra}>l(‘. After nunoNal they can i^esKM-ally 
be restored to utility by beatin^^ but evtuy care must be taktai to pre- 
vent damage. Washing utterly ruins tin* material. 

During the extraction of dust from exhaust vapours tluy must be 
passed through the filter at such a temperature that no condiMisation 
takes place, otherwise the mati'rial gets stopped up and rapidly IVlts, 
until it b('comes impenetrable. At the same time tlu' tem[>erature 
must iKjt be allowed to rise above 100’ (t, or the tilti-r IuIh's rapidly 
d(deriorate and may be d(‘stroyed by lire 

Dxliaust vapour tilt<u‘ bags must not Ix' subjected (o ( h(‘ action of 
dry h(‘at from tiim' to tinu' sueli as, lor examph*, aiis(\s dining the 
heating U}) of tlu' drier or possibh' emptying of*the same Dry, hot 
gas(\s must tluu’cfore be convawed away imim'diately. At th(' Jacob 
})it of the (lewerkschaft Wilhelmina at Fieeheii,’ a tube eoiineeting the 
tube drier with the exhauster is })ro\ idl'd for [his pui’pose, so that the 
vapours can Ix' turned diivctly into tlu' Hue wlu'iu'W'r they beconii' 
too hot or too cold. 

Th(' starting and sto[)ping of the Deth lilti'i* is etleeted automatically 
by means of a maximum-minimum thermometer which cuts out a 
motor abov(! 100 C and Ix'low (>.■> (\ but. kei'ps it running betwei'ii 
th('s(' tem})eratin es 

At many works it is eonsidi'i’etl that tlu' varying ti'iiqx'i-atun^ and 
moisture content of the atmoh[ilu'r(' atleets the elHcieiiey of the tilter 
pipes, but this point has not yet Ix'i'U (h'iiniti'ly di'cided. 

There is aln'ady a number of exhaust dust I'xtractors w'orking 
very satisfactorily w’ith Deth tiltei-s W'bich si'parati' almost tlu' whole 
of the dust in the dry state ready for pix'ssing Soim; mixlern in- 
stallations an; illustrated in tigs. 2 Id to dlh and bi'ielly described 
belowe 

Bdli Filter and Dust-culleeti ikj Plant for Tahl(‘ Pi'wi’s (tig 2ld). 
— Each of these ovens, wdth thirty-two tables, has abovi; it four biter 
cylinders each containing eight tubes. As may be see'ii in the diagram, 
the explosion tube can be arranged common to two neighbouring ovens. 
From the upper tables the \apours can be led direct into the ojien. 

KAp(3riments show’cd that from each ov('n of .s(j. metres direct hcalmg 
surface, 210 kg of compres.sihle filtered dust (0 15 kg. per sij. metre of heating 
surface) are obtained in 24 hours, hi addition to the coarse dust sliding from 
the lowest table into the chandler attached to the ovim 


lUldiis 111 Z. Ewai, lUOH, .No O, p 1755 





.’Jli 


HHIQI’EITES ANf) lUtK^CETTINO. 


Williclniiiia at Fn^chon, consists of nine filters b and an exhauster c 
h»r each pair of tube driers. Between each drier and tlie liltas a 
Ihdh explosion apparatus is an’an^(aJ. Its arrangement and mode of 



Kie lil:'). - Uetli liltor plant lor tnl»t> doers with tubes and explosion ii})paralus. 

action is obvious Irom fii^. 21(1 and tlie accompanying description. 
The vaj)uurs are led to the individual filters b through the channel c, 
the dust sitdxs into the collectin^r hopper, and finally falls into the oven 
spirar':’vVAin^^ alon^r the ovens throu^di the downcomer //, which are 
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,„uch salV..' against oxplosinns tl.an wonu cnnv.y-as 

.onvoynr // in front of the tilter eollect.ng . 

water and any possible slinios. ,,,.,..,„,„'d in 

*1, „ ..y tl»l u,. .l«.t,v „U- a„;u. .u 

-r|„. .eight I, «ith tho v.lv.. eti,. hy "1 O I . 
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outburst also presses back tbc vaivc 

through the explosion tube e ^ 

‘-r' 
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i i^litriis ili(‘ wiiT /, and s<‘ts Iimm* ilir paw I // As a ivsult. 

I lii‘ < lii 111 p('i’ // lalls, ( loMiii; tin* at l!w lioitoiii and (‘iittih^ ()(1 tlic 

main pijx' I'nnii llm lilicr. At tli(‘ same tiiiu* (lu' dainpci is covered 
will) a mi\liiin of l)ii(|U<‘U<' .ish and sand ii’oin Urn short [)ipn ^ and 
Mils ('(irct ivrl\' pnwcnts llm [lassai^n' ol’ spai'lws 

7 lOK l)if of Sh'Unt •l<‘(s 

Such a nicihod is ajiplicd at lh(‘ llcyc mini', Annahuttin Lower 
Laiisilz to the (‘xhaiist ;;ascs which ha\c already hi'cii t'iced of most ol 
the dust l)\' the LoriMs method Tin' liiK'st dust is almost wholly 
settled out !)\' hlowin;^ into sheet iron pipes hy mi'aiis ol Koitin^^ 
steam iiijeetois The product is too wet for pn^ssine, so it is jiassed 
on to till' hoilei luinaci's This \ ei y etlect ive method does not conn 
mend itself, on account of \eiy hiyh steam consumption and othi'i* 
di'ticielicies 

S, t os7.s o/ Diisl li.i l i'(i( I KOI It'oni t fo' I II st f/nsv’.s'. 

In a col reel i epM'si'iitat ion of thi' working costs ol an exhaust, 
dust e\l I act ion plant it is iicct'ssaiy to take into account the \alue 
of till' dust and slimes not. used in the production ol hriipuAtes, 
and .in\' possible diminution in the oiit.jiut of the diier, iii addition 
to the amounts assi^oied to inteiest, litpiidat ion, and the luiinine 
costs foi attendance, etc TIk' (|uantities of dust and slimes are 
to he creditt'd with the* \alue of a corresponding ipiantity ol 
hii(|Uettes deiluctine tie* I'arlier costs of prodiu'tion and tlu' ('Xpi'iise 
I'litailed in hlln^lne tlie material into tie* stati' in which it can 
he compressed 

On tln'se principh's. t h'rtner ^ has woiki'd out the detailed costs of 
\aiious Ixlu'uish diisto'xtract ion plants and has d(‘alt with them in his 
Monograph It is only jiossihh*, howe\ er, to deal with the following 
li^Ul ('s in this work — 

[ ii^l(i(l(i(ioii of Ifiiflifrcii Tolu hrors iriffi (oiiiihr (^ii ri'i' nls . — 
Total lu'atin^ surface of tin* diT'Cs oStl^ sip metri's 'Total oiil[)ut jicr 
'1[ hours- tons of dry coal foi hriipiettes. 

Work oil; costs ol the dust ext i action (lii;’, -()!), 1 , IL, llLo, and lll./>) 
pi'r double wai^^on - 10 tons of ])ri(juettcs (excludin^^ the increases of 
di IN injj; pow'i'r and sti'am) — 


MellOi;l,lpll, p. 7-7 
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{(i) Installation costs (M)(i M 

{!>) Kiinnin;^^ tt la . 

{c} I'o c(jualisc tlic lo[)ci cent ({♦•cicasiMii oiii- 
|)ui as coin[)arc(l w itli cinitails in tin* same 
direction (c.uist‘(| lt\ rtjnixaleiit incr('.ist‘ in 
the total heating; suil'ace) 0 Ml 

{ f{ ) Loss ol niatei iai t) 0 t 


'I'otal I MM 

I n^^tdllni ton of t'o'clrv TiiIk' l)rnis irifh ( 'ii rr< iil,^ ni llo sdiio 
Ihr^'iftoii -Total lu^atin^t sin lace sold s(| imdies Tolal oiitpiil in 
21 }ioiiis:=o<SO tons di y coal 

Luckau coiiihined dust e\(i.ietion similai to that illiist i .ittal in liy 
205 with paiti.d inelusKui oi’ llu' internal dust exliaclion Tin* mud i' 
lilti'K'd and the slimes huiiied on a t’l.inkel hoiii^h i;ia(e (p (SS) 

W Orkin^M'osts jier doidile wa^y<m ol l)ih|Uetles 
{(>) Plant, ('\cludini; the aj>pliane(‘ I'or filteiin^ 


slum's 0 d hi M 

(d) Working costs d IS,'! , 

(c) Liltiatioii of slimes I 0 Id 

(//) Mati'cial lost, I 1 , 70 (Moiis slimes I 120 , 

Tot .d 2 Olid M 


Deduct; th(' countei \alu<‘ oi thi' slimes as 

tiK'l OSdd, 


Leavini; I <SdO M 

I iisiiiHal loii of Tii'Jrr Tnlh' /daces ii't/fi ('nrrcnfs /// sn;//c Ihrrc^ 
(ion Total heatin<; surl’ace — 5 IT 2 sip imties. Total out|)ut in 21 
hours ^ dOS tons ol' diy coal 

Woi k intj (‘osts of dust e\t I ai'tioii hy thi' Lon'as method as modili(‘d 


hy kanonds (p tOt) per double wayp^on 

(u) Plant 0 5 PS M 

(h) Runiiin^^ costs (nick <S0,t00 cm, watei- at 

2 pP) 1 20!) 

{(') Material lost, I0,S00 l OdO ,, 

I'otal d dOd M. 


Tin* main tacts to Pc oPs('rve(l irom a caanparison ot these thii'e 
metlio<l.s of dust (',\tiaction an* as follows - - 

Dust extraction with count^a cuiients is considciaPly dearm even 
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ill plant costs than (‘xti'action by means of like cunents, since an 
anionnt must he ie<*kone(] for e(jualisaiion of the decrease in outj)iit (e). 
The l unnin;^' costs and the loss(‘s of material are, however, comparativi;ly 
small, while in the lik(‘ current installation the revei'se is th<‘ case. The 
nndhods in whicli no usi‘ is nuule of the slimes are tln‘, most costly. 

( iidtiKf linnAirk.s on I^J.rhdiist Dust PJj'friKiioti . — A dust- 
extraction plant which is ^ood in ev<;ry rt'spect must 1 m; safe in 
woikin;^rand sullicuently (iirectivc, but at the sanu; time it must be as 
economical as ])ossibl(‘. Kcononiical reipiircments are complete 
utilisation of tiu' (capacity foi’ output of tlie drier, prevention ol un- 
lusM'ssary withdrawal of dust from the dry coal, cwery [>ossible hind- 
ranc(‘ to loss of material In tlu; sha[H‘ of (piantities ol dust or slim(;s 
whicli cannot be turned to a<-count --above all, moch'rab; cost ol in- 
stallation and the lowest possibh; running- costs in wa|,n‘s, maUu'ials, 
[)ow»‘i‘, (;tc 

The ir(|uii‘enients of workini;, sabTy, and eilicacy are fulHlled by the 
simple wet and thi; numei’ous (^ondiimsl dry and wet metluMls of ex- 
haust dust I'xtraction to a or lessc'i' decree, usually however at 

the cost of economy. The simple wet method is tin* h'ast economical, 
partially because of tin* low valm; of the bulky dust slimes produced 
and partially on account of tin' very lar^m amount of waU'r used in 
sprinklin;^'. On the other hand, a puix'ly diy nu'thod, which is cheap 
and works without loss of material, is tlu‘ most advanta^^eous from the 
point of view of economy, and undoubtedly (h'serves preference, if it is 
not considm’ably biTind tlu' other nuThods in point of view of safety 
and elhcacy. 

Newel' desiy;ns and sysbmis of dry separators provide, suflicient 
safety in ojMU’ation and are satisfactory as regards the sortin;^ out of 
coarse and medium tine dust, but tlu;y usually fail to deal with the 
linest dust. It is often necessary therefoie to })rovide a supplementary 
wi't method (by means of spray nozzles) in order to precipitate the line 
dust, such as is considered indispensable for the coni})letion of the dust 
extraction, in ordering so many new installations. As a result, the 
costs and disadvantages of the sprinkling, the conveyance and value or 
further handling of th(‘ dust slimes, (Tc., must be taken into account. 

In more recent times, ho\vever, success has apparently been attained 
at many works by means of one or another of the systems already 
described tScheibc, Michaelis, Beth, etc ) in extracting the dust from the 
exhaust exclusively in the dry way and recovering all the dust, or at 
least the major portion of it, in a condition suitable for pre.saing. It is, 
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liowovi'i’, yet to l)t‘ asccrtaliKMl liow lu^li tlio costs of the jn'jictiin' on ;i 
((‘clinical scale will prov(‘ to lx* ovci a lone^ jxM'iod ol‘ tini(\ and wludlin 
and how fai’ th(‘ method will comm(‘nd itself, particidarly when nsini^ 
different classes of coal. If t]i(‘ economical ri'sults and (lie fuithei 
(‘Xperinu'iits turn out satisfactory, possibly aft(‘r altera! ions, consiih'r- 
abhi pi*o^r(‘,ss will have Ikmmi niach*, and tlu' widely ajiplied coml)ine<l 
dry and wet methods of dust (‘xtraction will he mor(‘ and more n'- 
})laced by simple dry dust (‘xtraction 


IV. Internal Dust Extraction. 

Int(‘iaial dust extraction has loi its obji'ct the removal of diis( Irom 
th(! rooms of the factory, abov(‘ all, tlcu'elore, the ('xi(, ol dust Irom 
till' various workin^f arrani^iam'iits must Im' jireventisl. To this (‘iid, 
th(‘ sources of dust must be cova-ri'd and r('nd('r(‘d dust ti^dit as far as is 
possibh' . but this is not snllicii'nt, since certain leakai^c's in workini;' ar(‘ 
unavoidable and, in addition. (Ic' vapours arisinn fioni tlu' hot coal can- 
not b(‘ removiMl by any iiK'ans, and this is nec(‘ssarv for (Ic' prt'veiition 
of (h(‘ formation of danj^erous condensation piodiicts Kxhaustion ol 
the dust th(‘refor(' becom(‘s iK'Cessary hut the at mos]»ln'r(‘ can no mor(‘ 
b(‘ h‘d into the ojH'ii than the exhaust dust 'rin* dust must be colh‘cted 
aaid tunu'd to account in as ctlicieiit a maniK'i as possibh' Suction 
must proc(‘ed with so small a diminution of j)ressuh' that th(' ('iit ranee 
of dust into tli(' rooms of tin* factory is eirectiv<'ly pr('\ entt'd, and that 
only th(' vc'ry lim‘st particles of dust, and \\at('r va))our are ca,iried 
away in the stnaini of air 

Here and then' tlu' natural diaut^ht- of (Ik* di ier llii<', in addit ion to 
th(‘ appliances of the (‘xhaust dust extraction are used to jirodiiei' 
suction, but with inferioi n'sults howev(‘i 

For th(‘ artifici.il suction theie an* utilisi'd 

1. Steam j(‘t exhaustei's which cause the pi eeipif at ion ol dust h\ 
moisb'imie in so far as it has not already se pa rat <'d out in the spaers 
of mdare-(‘d ci’oss sc'ction provid(‘d in the con\eyin;^ pipes 

2. Fans, which either- — 

(o) Flow the dusty air into tin' boiler tin's (Haase [lati'iit ), 

(/>) L(‘ad it to a cloth filt(‘r plant (IJeth system), 

(c) Discharge it into the exhaust dust-extraction a]>[)liances , or 
{( 1 ) Subject the dust to the action of centiifueal force in order 
to obtain du.st valuable' for pr(^ssin^^ or subject it to a 
(•ombined method of dust extiaclion 
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As :i I iil(‘, tlu' diisl i.s (•()iic('iih-;i< r<| towards (»ii(‘ ol llic nlorr- 
iiiciil ioiK'd |)l;\(‘i‘s IVoiii ilic iiidnidiial woi’kiDi; a])})liaiKM‘s, by nutans 
of a sutlicicnt ly \vi<lo (‘liantad iiilo wldcli (la* (‘xliaiist 

opans (Rit 

Tlu' suction can Ih‘ ic^nlatial in each pipe l)y means of a throttle 
valv(‘, niad(‘ acees,sibl(‘ by nu'ans ol slides oi doors A worm conveyor 
is usually (unployi'd to nmiov(‘ the compK'Ssibh' dust which soon 
eolh'cts in tlu' eolhs-tinR chanmd 

In (,li(' ll.dle (list, net ;i spts i.d dust. exti'Mction is eiiacO'd loi the dust 
, 0 'isiiijj; (luiiii^ pK’ssiiin (s(‘c p ISJ ,il»()\( a t(':((iir<’ wliieli is not d(‘iii;i iidi'd m 
t 1 h' llenii ;iOM 

I I iiIrriKil hnsf I nu'i ton />// Slcuiu /v/7m v/.sVc/’.s. — ddu' dust 
('\triietion is s(‘t in o])eiation, i(‘milated, and cut^ olt by means ol a 
st(‘ani val\’<'. Stiaim (‘\hausters, jiarticularly thosi' of tlu' (h'br 
Koitini^ Akt.-th's of Kort ini^sdorf, neai I lanno\ ('i\ ha\'(' bisui laryidy 
a,ppli('(l <‘or a lony time TIh'V are simplt' in construction, (sasily 
re^ dated, tak(‘ u[) lit tl(' sj)ac<! and aK* cheap to instal Tlu'y ai(' abh' 
t,() ri'inovi' satisfactorily tlu' dust, from llu' faidory i‘()oms, but nspiin^ 
a laii;(‘ amount of st<‘am to pnsdjiitat^' c,ompl(‘i (‘ly tlu' dust in the 
moist or wet stab' hurlJiei disad\ ant ayes are that tlu' jin'cipitate is 
usuall\' lo^t on till' waste lu-ap, that, the ('\hauster chambers must Im' 
(‘h'aiisi'd ivyiilaily from the dust and water mixtui-(\ and that, duiiny 
its nunosal it is se.ireidy possibh' to pis'xmit the scatteiiny ol dust 

III tlie iisii.d .m,mL''emiait the KdtliiiL: (‘xhaiistia stands m tlii' t'oiiitli 
(livisiitii ol a clianilM'i' situated oiitsid(‘ tin' lactoi\ 'FIk' cliaiiibia’ is jiiovidi'd 
with lliKM' \('iti(‘al division walls opiai at tlu' hotloiii an<l top, altenialidv 
caiisine tin' diistv air (‘ntoiina tin' lirst section to tail and tisi' ami ciisiiiinir its 
coinin': into contact, with the watci covi'imu the liooi ddic watci collects 
I'i’oni a pipe conveviny .t stcailv stH'.iin (tl wash' watci lioin tin' picssniLt 
()p(M.ition (prt's^ coolini: wati'r, slinu' watc» fioni tin' picss (dianiicl wlcn tin' 
\\('| niclhod oi K'lnovinu stamp waste is employ'd), and o\cillows lioiii ,i pip(' 
in the I’onith di\ ision, so t h.it a dchnitc In'ad ol wal(i (iisii.dlv lOO nini } is 
al w a \ s kept in t In' cliamlx'! 

"2 I nh'i'iHil l)nsf h' rl t'lfcl ion hif nH'(iii'< o( loins 

{(i) S('(' [) fSt), tiy IDS, f(ir thi' Haase iiu'tliod of burniny tin' dust 

{!)) The dry nu'thod of dust, ('xtraetion by nu'ans of suction tubular 
tilters is laryx'lv carried out by the belli system, I'spi'c'ially in tin' 
Klieiiisli district, where it is replaciny tin' pie\iousl_\ em[)loy('d sti'am 
I'xhanstcr svstem to an inei-easiny I'Xti'nt It is also tindiny incix'asiny 
application in other distiicts sm-h .is l.owi'r fiausitz, brunswick, and 
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i)\N(iKns KiM»M •'n\T.~i)rs'r rnjKs \\i> fvim.oskas TtU) 

()ii(M)l tlK‘ iiinst lucnlrrii jil.inls (tf Ihis umi is 

(l(‘sc*rib(^(i l)(‘l()\v, with i‘rlor(‘ii(‘r to the n<‘(‘<tunt oi' this hu'IIkkI ^incii 
iindor tlu! (‘\hiiust dust (‘xtnictioy (p .‘■)()() J stij, ti^s ‘210 to 21(0 

I)(ist HI II f t'nili (III Sfai'i )'(Hiili iilld /hvs’s Holt'll 

hif mM of a Ueih Filfrr irifh F.i'jilostnu dy»y)o /'<////>— -This plant was 
sul).s('(jU<'iitly ;idd('d in 1!H)S hy the linii nf \V. 1^' h. T.itli (u a 
previously ('xist.iii^^ storeroom and pix'ss lio\is)' at llir Treiie pit at 
( )tlh‘hon ( 1 Iraiinseliweioiselum Kolileiihei o w ,>i he) 

ddm imlividual souns's ol dust (diN' ehwatois sliaemoms woim 
eoiu'eyors, t('(alin£^ rolls ( “(‘oll’ce nulls ’) ol the pM"'''e^> and pi< ss 
channels in front, of tlu' slamps) are (‘onm'ei (si (o oiu' ol tia two 
eolh'ctiniy; (‘hanin'ls (/ hy im'.uis of pipi's which ri^e oi fall ahiiiptl\ in 
ordei’ to [uaw’ent aecaiinulat ion-> of dust I'Voni the t hanm is o llw 
dusty' air is suckl'd oil’ h\' one of ihi' Oeth exhausleis aiiani;''il rndil 
and leit, and arrives at, an I'xplosion appai .it us e m t he luck 'UiiK'luie 
of t,ln' iiltm' h, to ha\ (' tin* <hisl K'lnoxed in tin* lilti'r pipes^aiid issue 
throUii^h an inelim'tl tulx' to the fan which hlow^' it into (ho opm 
thi'ou^h a hoi izontal pipe 

The eonsiiuetion and modo ol .lelioii of ihe e\plosion .app.natiis 
.'ll i' (h'serihed on p old and shown in tii; 21(1 Tim di\ diist shaken 
from the lilteis is eou\e_\ ed ly the eollo(tiie 4 woi m (<» a iisiiio woim 
eon\'('yor ( tii^ 2 1 7 ), which eon\ ('ys it. to a dist i ilait iim waam situated 
helow till' stori'room in oidi'i th.il it may he (ho!oU'_;hl\ mixed with 
di y (*o;d to pn']);n'(' for compiessioii 

The W'hok' of t h(' plant is re.idily siMue ('Usi!)’ .n < ('ssihk', a ir I r. pn » 

\ ided with numei oils sa let \ .ii i .iimeiueiil s hut has nut Im'cii in ;ietion 
lone ('iiouyh in older to yi\'i' lesults wlmh aie liee tioin iiilieism 
Wit h reeai d to suitahle (illei mateiid foi tlu' loiai h.ml eo;ih wliieh 
.ire ditlieiilt, to eiiish ami aie eoiiseipirnt l\ \ i p\ <liisi\ liiilliei expeii 
inents .iie in proyh'ss 

Similar siietioii tiller pl.-uits foi intein:il dust (\(i;i(tion ha\e 
Ix'i'ii leei'iitly hiiilt hy Simon Ihihler \' llaiimann .MuhlenhaiMnsl.i!l 
iind ^^asehinl'nfahl ik of Frank foil a M 

kX'pi'rinienis W'hieh h:i\ e hi't'n eairu'd out at, a hhiiiish hiKpU'tle 
factory on tlu' lisi' of a piesslire lilti'l pl.lllt led to no slieeessflll leslilt'- 
(aeiairdin^^ to (lertnei ') It is \’ery dillieiilt to tind .i hltei mali ri.il 
which will ellectively retain dust when dust\' air is hlown thiuimh it 
bhirther, the jin'ssure liltei dust collectoi does not appe.n (u In- siilli 
aitly safe in woikiny. 

' Mel|ee|,i|,I| j, S7^ (l^- Cl. 
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(r) l!ilr(^(liicl ion ol’ tlie (lusty air, drawn oil* hy moans (d’ a fan, into 
the ('xliaust dust-i'xtrao.tion process is not suitable, since only an 
iiK'ompleie. separation (^f dust can be ^ittained in this way. 

((/) Dust (ixtraction with Ui(i aid of centrifugal forc(‘. The Boreas 
im thod (eompan; p. 494 and fi^^ 20.4) by itself appe^ars to be insufficient 
/or th(,‘ liiK' dust partich's of the inU'rnal dusty air, and should always 


r. 



I'lc 'IVi — Intt'iiiiil iliist exti.K'tion Ky in(i.iiis ol .i Tu'lli liltci with ixplosion iippHMtiis 
(Soo l4i(o V ) 

bi‘ suj)pl(‘mente(l by a. substspn'iit sprinklinj^ or moisb'iiin^^ by means 
of a jet of steam. 

The centrifugal sepanitor of 11. Scheibe k Sohne, Leipzi^^ (p. 495, 
lii^. 204), had not been applied bu* intt'rnal dust extraction up to the 
yi'ar 1909. 

A few ('xtimples of the m‘W centrifugal dust extractor of (4 Michaelis, 
Coloi;'!!!' (p. 490), will shortly be installed for this purpose. 1 1909.] 
The (’(‘utrifu^nxl dust-(h‘stroyin^ j(‘ts by (). Siehtii^ h Co., Karlsruhe 
(p 49(1). luive, for a short time, been used here and there for infernn.1 
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(lust extraction after tlie prr^liiniiiary use of a dry st‘j\*iator. Accord- 
in ;4 to Gertiier,^ tlie result was not (juil(‘ satisfacioiy. 

Rvt<niii(yii of the Dnsf eomhof not of the Pirss Mouhl in (root oj (he 
Briipietfe Rope. — For this object a slu'ct-lron 1 m)\ which can Ih‘ taken 
to pieces is arranged in front ot and htdow the ])ress body, at tin' 
Friedrich Wilhelm 1. pit, Costehrau, Low(‘r Laiisit/.“ As far as is 
necessary the box is keyt'd up and covered with insulation materia k 
and is conni'cted by means of a narrow pip(‘ to a chanin'l in which tin' 
coolin^^ water from the mould flows This ('xtracts the dust, consistin^^ 
mostly of line hiFjuette waste. This simph; arrangement, juirfect in 
action, renders supi'rlluous tin' ^o'lUTaJly adopted, nnreliahh' nndhod of 
attempting t(j retain the du.st issuing in front by means ol inl('rmediat(' 
plugs of damp cleaning waste or cloths 

ConcIndliKj Rentdvhs on Internal l)n'<t Exiraeiion The rc(|uii“('d 
fre('dom from dust of the atmosphere of tin' rooms of tin' factoiy can Im' 
attained with ('ase in a pi'rh'ctly safe manrn'r by tin' nn'aiis descrilx'd 
above. As in the case of dust (*xtraction from flx' ('xhaiisf vayoiir, tin' 
important problem is to rc'cover tin' dust in such a way that it can be 
utilisi'd as far as possible. In this respi'ct tin' suction fill er nn'thods and 
those centrifugal systems in which tin* dust is srjxirati'd dry, stand lii'st., 
since they rendei’ po.ssible the favourable ajiplication ol tin* dusl, (o 
the manufactun' of bi'i([in'tt(‘s. On tin* other hand, tlx' still widi'ly 
used inb'rnal extraction by nn'ans of sb'-am jet exhausters, with tin' 
help of wat(^r and si'parating I'hamlx'rs, d(‘liv<'r the dust in tin* nmist or 
wet condition, in which it is usually of no vahn* 

C/anfi/nifi (he Slime Jjiijnors Rrmorol of Slimes^ Shine Filter 
Flonts. — The slimes which are often obtained in }arg(' (|uanliti('s in 
wet extractions, esjx^.cially from the exhau.sts, cannot lx- turin'd directly 
ink) the stn'ams or rivers. With p(‘rt(‘Ct justici; the conti oiling aiithoi i- 
ti(‘s only permit the outflow of ch'ar wash' water Many works simply 
allow the slimes to how into exhausted open workings, and allow the 
wab'r to trickh; away, or pump it off after natural filtration, whih* tlx* 
mud remains behind and is lost. At other places, spacious ponds or 
clearing tanks have b(!en provided Irom which the mud has to lx; 
removed from time to time, necx'ssitatiiig the provision of resc'rvi; tanks. 

Tlie deposition of mud m sncli tanks is promoted t>y ro])e.'it(‘dly rcv(‘rsmg 
the stream of .slimes by dividing walls and by providing filter beds of sand, etc , 
winch must, how'cver, he frequently eleaix'd or (:omj)lctely renewed. 

‘ MoiK)gra])h, p. 89 

' Rx'ht<‘r, Ike (lent 'll IlnoniLuhleionthiaiu, 1907, n p >0 
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i:i{ir)rriTKs axd iMfK^re'TTiNc. 


Ivciiiov.il ;iiid 1,1 :i nspoi t nl llu' nnul imm (‘Ssit.itrs iiiiu’h iiu[)ro(liu:Li \ <■ 

.‘iiid cost, .iinouiit inj/ to (i to S p| pc*!' ton ol l)i‘i<pict tcs in l^^o cases oivcii l»y 
(icitiK'r ' *11’ tJic niinl is tlii'o\\)i on lo a heap and left uncovered, it is dru'd hy 
tdie wind and hceoines a sonna' of dan^jei Ix'catisc' of iisks of fire in llie 
snninier inontlis 

liiaaoitly, flic Mirs(diineiilal)rik I'lndviui, lh(' /(dtzer hiscTi^icszerel 
mid i\Ias(diiii(Mil)Mai Aki -(Jes, ;ui<l otlieis }ia\e constructed special slime 
filters and inli'odnced (Jic'in at. seveial works wdtli ^niod ri^sults. In 
I Ik'sc* appliances (d('ai' wafer is removed tiom the slimes in cln^sts jiro- 
vidc'd wifJi tiller (dollis and with tin* aid of stcaim or comprc'sscal air 
(Inmniid is con(‘enti a,((‘il (o 55 (10 peu' cent, w.ifm' and (‘arriial to th(‘ 
find in (he hoihn' house 1)\’ means ol a hand convi^yoi'. Smdi a, slime- 
liltei'inn pla 111 . is dc*alt with in Seedion X uinhn' the, d(‘scription ol tin* 
|)ora. and Helene hrnpiette faidory 

Aeeoi dnii^ to a. cost slna-t ^i\en hy ( lei t ner;’ the installation costs 
of a, Ihickaii slime liltei anioiiiited to 2S,()00 M , tlu' total workin^^ costs 
10 5 pf , and tin* \'ahic ol t he slinn^s i eeo\ I'l ed S 4 ])i , consiapient ly', the 
pun' costs of (iltei ini:,' amonnti'd to 2 I pi. pm' ton ol hriipadtes. 

’ Mdiui^o.iph, p 

y/ad , p 1^7, u lici (* .1 ii(‘\\ till Cl pl.iiil u il li li\ dMule .c.il ,iiid iin'cliiniK :il do' 1 i.n j^c, 
I (Iiol 1 IK l»*d hv I lie Zi'll I'il.-cll'^H-^/cK'l, l'« .d-'O dcs('l iht'd 
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nRlQITKTTES AND imiQTI^TTlN(;. 


])nt this r(Ujuin\‘, lon^^ iioii^^^hs and (*orn‘S]K)n(lini;ly ('xl(‘nsiv(' i^n’oiinds, 
or special 1)attcries oi' ^^utters wIkmi such yu-ounils are not at liand 
(s(H‘. below). , 

The l)ri(juette trouohs are riv(;ted up of (hit and an^le iron in such 
a way that the hriipiette ropi; to be takiui up is hul away with safety, 
but with as little as possible frictional resistance and copious access of 
air. Fi^^. 219 sliows a section of a briipiette ti'ou^h of modern con- 
struiTion which has commended itst!lf in practico. By means of the* 
upper b(mt cross*stays holdin^^ tho lon^ rails IxOow, archino' up and 
('j('ci,ion of portions of th(‘ briipiette rope is (‘ilectively prevented. Th(' 



Fic. 2U>.~S(‘ctioii of ji hiiquoltp (roMol). 


('xb'rnal width of tlu' (aou<>h amounts to alxiut 250 mm for tie' ordinary 
7-inch stoni's. 

Loadine troui>[hs huilt in a mon* or h^ss dil1er(‘nt mamu'r for 
domi'stic and industrial briipud-ti'S (occasionally pi‘ovld('d with knivc's) 
an' illustrat'd in (i^s 1 74, 19I, and 1 92 

I)ri(pi('tt(' troughs are built uj> in si'ctions of I to I 5 mi'tres in 
h'm^th, laid one after tlu' other on wooden beams (pile driven) at 
distanees of about 2 metres Junctions aix' madt' stron^^ with broad, 
llab-iion bars and ('ott'r fasti'iiin^s. d'he lirst. "lection of the trou^di is 
hooked on to the press body at both sides. 

The path of the bihpiette troughs and ropi's netal not always b(' 
straii^dit and horizontal ; they can take tlie form of smooth, sli^dit curves 
and rise or fall to a moderate extent in ease this In'eomes necessary as a 
result of the position of the loading track or storaoi' placi' relative' to 
the press front. 

The h'Ui^th of the trough usually amounts to betwei'ii bO and 150 
nu'tres, the resistanci' to Ix^ oxerconu' by the press increasin^^ with the 
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leiigtli, which is also dclei-miiCMl hv the important fjwtor — K'ni^dJi of 
time required for the cooling of the hrnjUetU's This in turn depends 
upon the lhiekn(\ss and numlH'r of hloeks piodueed in unit time 

In launders ot 100 to lot) metres in Im^th, tie* time tor coolin'^ oi 
7-indi domestic biTpndtes of normal thiekm^ss usini^ ^ sO-, itt)-, or 120- 
stroke press hists between 24 and 54 minutes, as will U* seen from tht‘ 
iollowin^’ table. With a IdO- to 140'stroke prc'.ss, the tinu* is eorri'- 
s])ondin^dy shorter. 

The eoolini^ attained in a launder of r\'n\ 100 metres h‘ii;^dh is often 
scarcely sullieient, as witm ss the l(»llo\\ in^’ ('xainpK' — 


At a bower bniisil/ works iism;^ .solt eo;d, the i)ii([nelU's issui' rmio llie 
press ill ;)() , tioin the briquette tioii^h lOO meties lone at oS , aud in (lie 
next six hours iii the railw.av w.i<:^on the} heal up to a'J ,:iili'r whieh lliey cool 
down eoiup;u:itively (puekl\. lircpiettes eh.o^ed directly into llii- w.iem»ns 
fioiu the press he;it up to such an exUnil th.it tln'V tak(‘ tire 
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Woiks usiiio liard eo.als whieh he;it ii[) considerably diiriiio com- 
pression nspiiie (‘(iri’e pondin;;!)' lone^i troughs 

To Wiird oil' the sun’s r.adiation Jimi its jn-otection a^^iiinst atino- 
spheric dust, it is i (rommeii<led t Init t he brnpiette tiou^di In,' covered with 
a pi’otectinyj roof built u[) of boaials ludhsl tooctlier and resting on the 
beams ,so tl);it it can be easily leimned (11^ 2I<S) 

Hditarii’s of Coidauj Tn/iujhs — It has beeti found by lon^M*,\[)ei-ience 
that a cooliiio time (d si^veral hours acts in tlu' intemst of loading and 

(r> o 

tuinsport, and as a result a numbm’ of woiks, especially iii tin- Khenish 
district, particularly where theu; is not eiiou^di sjiace foi the installation 
of lonu trou^dis, have b(‘en provided with a coolinu biittery foi each 
press. The battery is in.stalled betwi.'en the fiont <and back ends of the 
main trough in such ii w.iy that the joining ends are moviible ^ 

Each battery contains itboni ihrt'C scries each ol hair cooling troughs 
situated one above another, and of such a length that they are filled in from 15 
to 20 nuns When the cooling gutter is filled from the mam gutter the second 
cooling trough is brouglit into position, and the biittery is only joined to the 
iiiiun gutter when it is completely full. Then the brngictlcs arc [lushed 
forward by the oncoming fresh rope on to the f portion of the mam launder, 

‘ Di>: dcutsche JjiaunLulileniiidti4iii'^ II j.. iu 



r)2r) and inuQi'jyn’iNMJ 

:ui(l lliih IS (lour i,M tmii uilli llu* wlioh; ot tli<‘ iMttcry, wliicli :il the SiUiiC' litiii' 
Ix'CoiiiL'^ with hcsli stones 

111 tins way llu^ l)ri(jUott(‘s arrive at the loadiii;^^ station after a 
cooliiio [leiiod of at haist three houi’S 

The continual attention of two men is leijuii'ial to change' the 
hri(|in'tte i'0[)e. 

SiinultaiKjously with the coolin;^, a (’ertain di'^ree ol (‘Xpansion and 
rmnoval of tlu' vajiour fi’om tin* hri(|iiette.s (uteurs, especially after the 
leanoval ol the external [U’i'ssure. 

Tlii^ |ih(Mioiiieiion can prohahly he traced to tin; fact that the air iiu'chaiii- 
c.illy eiitaii^l(Ml with th«‘ sin.dl coal is not removed (hiring coniiire.s^ioii Imt 
hecoiiie.^ I'oiiiiiressrd Altei removal ol the pressuie il toices the jiai tides of 
cool .ipait. until (‘(|uihhiium is le^amed. 'I'Ik; expansion amounts to ahout 
(tl the length. 

'rhert'foh' the hriipiethi'S must, not he paekeil (piite tightly either in 
loading; or storin:^ 


B. LOADING BRIQUETTES 

Loading doinestie hriipiettes is i^mn'rally ellect.ed by hand, in the 
followmi; manner d'lu' loadm*. standing; in the rail\va\ wa^mon, lifts 
fioni tlu' steadily advaneJni; hri(|U(‘tt(' rope, the front j to I nuAn' 
huii;t.h of bri(|uettes with both hands, which are suitably [iioti'cti'd by 
thick h'ather ^loW‘s In this way the individual briipiettes are [iressial 
close toi;eth('r and tln^ wdiole hui^th of rop(' is placed in the waii^^mi in 
a delinite onh'r (or^aiiisi'd loadin*;). 

Alon^ one ol the I rout sides in the first transvm se series the 
bri(|uett.es are laid on top of oiu' another in horizontal layms so as to 
stand on their iiariow Ion;; sidi's , in the second serii's tlu^y aie built 
u[) in adjaciuit vertical columns so as to lie on their broad sides, the 
third si*ri('s is arrani^ial liki* tlu' fiist, tin' fourth like the si'cond, and 
so on 'TIk' main obji'ct of this lies in tin; foiniation of v'erlical air 
channels which by this a.rra.n<;ement aix' built up naturally as a result 
of tln‘ peculiar shayie of domestic bimpiettes, and admirably sm've the 
pur[)Ose of promoting the cooling of and removal of vapour from tlu' 
briipiettes. At the same time, the expansive tendency must be taken 
into account by not packing the individual layers close to each other 
and to the walls of tlu* waggon. The sides iniglit otherwise be burst 
oiieii during violent shunting. 

Loading of small liimo imlustrial briipietU's is not (‘fleet ed by liand, 
but by simply alle .g uie stones to fall into the waggon from the 
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briijUettu hunnli‘1’. Tlu' iiumn nus liollow sj».u-(‘s pi (ulucy(l i ( iidt'i’ special 
air channels supi'rlliiuus 

In the Itlienish distnet [\ir altiMiipts lo inUodiice (his (hiili'' 
method of loadin;^ tor donn'stic hiKnieltes aie hecomniL; nmn' and nion' 
pronounced, althoui^h the la i(|Uetl(‘s suller l'i<*iii I'lacl.iiie and erninhliiiL; 
(see Section Xli.) 

Weiijhf ofMdIrrKil. - \ doiihle l(»ad (double waemai) ol IksIiIn 
coni[)ressed hri(|Uettes e(‘iieiall\ loses d to i e\\ts,.ind somet lines niDi’e, 
hy I'vapoi ation duiaiii^ ra.i!\\.i\ tiaiispoii In <adei to » tui.disi' 1 his, a 
correspondiiie e\e(‘ss \\(‘i^h( ol hi Kpiet (es, iisii.dl\ annaiiit iiiy lo I o or 
2 [)(!r eeiii , IS loadt'd U[» so that a doiihh' load ol liesli 1 a e |Ue( I es does 
not amount lo H), ()()() ky hut (o KkldO oi »‘\en 10‘i()l> ky , in oidei 
lhai it will repi'eseiil not less than lOJIOO k'_;s ol hi k piel ( es nt i(sdes(i 
nation The numhei’ ol' doinest k hri<|Uettes ol h inch, 7 nieli, and S inch 
k'lieths whudi to make up a double load an- yixeii on p 2NS 

Wk'iehine (he loadi'd \\,ayyons is (ariied out in vei \ iinieh (he same 
way as described lor c()al hinpadtes on |» hss Loadiiiy loi lail (laiis 
[lort is generally elkect^Ml in i•oom^' loadini^ sheds eo\ ei my (In' loadiiiy 
track, open at both ends -n id pio\ id<'d with la ml my places ,i( hot h sides 
The leiiylh ol' (he sheds depends upon (he lenytli and iiiiihIm i oI‘ (lie 
\vayyons to be 1oade»l sniiuhaiieoii d \ A double |<»ad» i is S iiie(ies 
lony The iiumber ol w ayyons <lep( mis upon the niiiubei ol Iniipietle 
[)iess(‘s in opera! ion at oin e Atioidmyly ashed (tl about bi)iue(M‘s 
in l(‘ny(h is icipiinal lor a si\ piess laejoiy. 

Till' loadiny statl' consists as bii as p(»ssibli‘ ol \ouiiy or iein.ile 
worki'rs under the siniei nilendenee ol ,m o\ei.seei nml w'eiyhiiiy 
manayer. 

C. STORAGE OF BRIQUETTES. 

Dui'iny delicieneies in the demand which occin »wci \ yeai, oiieii at 
the same piM’ioil, and in oidei to jnepaie loi the liea\ \ dein.iiids w Inch 
oc(‘asionaliy cro[) U[) as a le.suK ol abnoinial weatliei oi othei loiidi- 
tions and may pmsist lor a considerable tune it is essential (hat a stock 
ol' bri(|uettes should b(‘ kept at ev(‘ry woiks This may be ell'ected in 
tlie loadiny slu'ds if tln^y are anaiiyed Tor the accumulation ol' stores oi' 
in special storayt' slieds, or e\'(‘n in (.In* opmi in the facto) y yaid 

Storayc in covei’ed sluals winch best protis-t tin* bimpadtes lioni 
the suits radiation, atmosplieric dust, and ayamst tlie intluenci' ol 
temperature and inoistui'e chanyes oi tin* .itmospbi •le, IS to b(' decidedly 
preferred to storaye in tin* open In ex[)osed stoiaye tin* above m- 
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lluciicos make yu'iasclvcH iVlt d(‘tri mentally in two ways- tliey favour 
the crack and crumbling of the briijutittes, and the formation of 
.small (ioaf and dust, thus favouring spontaneous i^mition. 

Fiiuily divided coals which Jihsorl) the oxyj^cii uF the air very readily and 
oxidise with the developincut oF heat, warm up more and more rajadly after 
thorough moistening, so that it the heat is not continually led away, sponUmeous 



Kn: 2‘JO — Ouluiini oF ilonu'stio hri(jiU‘ttos at thu Dussoldorf Exhihilion. 

Ignition takes place. This danger naturally becomes greater the hotter the 
bri([uettes are taken away to stacking and the higher they are stacked, since 
this largely prevents the loss of vaiiour from, and the cooling of, the lower 
layers. 

As a result of spontaneous ignition, largo stores of briipiottos have 
been destroyed l)y lire in the factory yards. An efiective method of 
protection against spontaneous ignition consists in piling the bri(|uettes 
not more than 15 layers high in the cooler seasons and not more tlian 
5 to 10 in summer, allowing them to cool for a week (continuing the 
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stiickin^^ in another place), then strowini; a layer of line eoal (5 to 
It) nun. in thickness) ovca* them ami only tlnm layiiiL,^ down a lu-w 
layiT. 

In the interi'st ol' the proU'crion of the stores, and es])('eiall\ to 
promote eonveniiait loadini^L it is most advantageous to he able to stack 
those brifjUettes which are not immediately saleable in tlu‘ kiadiiii: 
sheds. 'I h(' loadiiii,^ jilatlorms can readily be adapted to takini^ certain 
(piantities ol britpiettes if tlu'y ar.e maih' suilieii'ntly wi(h‘ and salel\ 
su[)ported below. In order to house further stoi (‘s, the loadin;^ shops 
(Mil 1 k‘ [)rovid(;d on the pres.s-house side with st'veial out biiildiii!j;s 
through which thi' briijiu^lte tioui^hs can be taken 

11, howevi'i’, a bricuudti' factory is eom|>elled, by viiAm' of it^ ^eo 
graphical situation and particular maiket conditions, to stoK' up its 
w holi! production not only for a day but for a wia'k or i veii ktn^ei, 
s[)eeial stora; 4 (‘ sheds of aiujile capacity or at least co\i‘red stoiai^e 
[)lact!s can scarci‘ly be disjieiised with It is reeommendcMl that such 
stones be arran<(ed in such a way that tiunr lillin;^ and sflbse(|uenl 
eiii[)tyin;^^ lor loading can be accomplished withmit unia-eessai y inlei 
mediate trans[)oit and with the (‘Xpeiiditui t; of as little w.i^es and 
[lowin' as [lossible. If tin* stores <u‘e. completely enclosed on all sides, 
which is not usually necessary, care must, be taken t-o jiio\ide l;oo( 1 
ventilation, which can be obtained by means of pe.rforated walls 
Sutlleient iiiterspaiis should be left in stackiu^n Kii; 22<l shows a 
eolunm of ‘nnion’ dome lie biujuettes shown at, the Dusseldoif 
t^xhlbitioll by the lh'i(|Uetle Sellin;^ Agency of Cologne 


D. REPAIR WORK. 

Kveiy bi'own-coal biiijiu'tti* factory leipiires an etlieiiait j^iiiidiii;; 
shop, re[iair sho[), and fore’e e<|ui[)|M*d accordinj^^ to its size, in oidei (hat 
[lortions of the workini; apphama's which wear out moie (a' k ss lapidly 
es[H‘ciaily the press moulds and staiiqis (see p 4b) rl sviy ), tJie shovels 
the stirrin^^ arms of steam table drieis (see p. ^xSd), etc., and laokeii oi 
otherwise dama^^iMl parts can be re[)aired. In addition, missin[^ parts 
and easily made rejilaceable parts should be ca[)able of bein;^^ pKjduced. 
The more diliicu It repairs, such as replaceimjtits of cast iron, cast sti i*!, 
ease-hardened parts, etc., are most conveniently ordered from the tirin 
who sup[)lled the machiiu'. It is recomiiumded that such pai ts as iiia\ 
want re|)lacin^^ at short notice slujuld be kept in stock 

If the . briijuette factory is situated near the mine, its woikshoj) 



can generally deal with the recjuireinentH of tln^ iniiu*, in which case 
it must be accordingly adapted in size and equipment. 

The workshop must be situated either in the factory building or 
in an outhouse. At large works with considerable mining re([uire- 
ments it is best placed in a special low building, which must be pro- 
vided with a room for the staff in addition to a stores 

The ('(juipment of a r(‘pair shop and forge should include lathes, 
di-illing, and planing macJiines, a rapidly rotating grinding wheel, vices. 
f()rg(i fin; with blast, anvils, et(;. 

Th(‘ individual machines should be belt-driven from the (Uigine of 
the factory, or by small electric motor, the latter being adopbsl at most 
iiKjdern factoric's 
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POWER ECONOMY. 


(iviui'ifl -lN)\V(‘r i'coiioniy, /.r. tlu' ino.st (•coiuiiiiical product ion dis- 
trihiitioii, iuid us(‘ of the iiioti\'(‘ power, |)Ia\ s an iinjxtrtant. I'dc in ilic 
(‘xtcnsi\'(‘ industi’y of hrown-coal l)ri<|Uciti»JLj, }>ai licad.ii'ly al .sucli 
works as pi’o\'id»' considt'raltk' power foi‘ rtuiiosal. (ranspoii, sn])ply 
water, ele., in ('\t('nsive op(*n or de(‘p workings Tins is sp(^ iall\ tlie 
cas(3 wdieiH' one and the .same umhu’takinyr possesses s(weral lat^e 
[)its and faetoiy plants at eonsiderahle distances apart In idl tlu‘se 
eases, producti(jn of steam and eleeliieal (aiei’ey in one oi seN'cral 
separate or connected central stations, accordiiiL; to tlit' particular 
circumstances, can j)iodu(:e yocat ad\'anta;;cs and rconoinies 

4 

A STEAM ECONOMY 

I STI:\M l\ r>KoW\-('(>AL IhtKy 'LT'I'i: t'\(ToltII.S 

'idu' auiouni (jf st«‘am used in a hrnpietl*' lactory depends [irimaialy 
(^n tlu! amount of wat(‘r to l)<‘ r<‘mo\<'d fiom tlu' ciaak* brown coal. 

( )n pp. d47 to d4«!) is eiveii the method of calculating^ this ijuantity in 
detail. In addition, the amount of wat<‘i to h<‘ lemoveil [ler kilo^^oam 
and per double load (double WM^ijon - 10,500 k^ ),’ assuniin^f a residual 
moisture content of 15 per emit, is calculateil lor \\ater content ol 
the crude coal varying from 40 to 00 per (aait 

In the followin^^ examphs abrid;j;ed from an a<lmirable'tieatis(3 by 
F. W. Foos,“ only those lio-ures ari' taken into account which have 
been determined for a 40, 50, and 00 })er cent, of moistuie in theVrude 
coal, assiimin^^ 15 [)ei- cent, residual watm* 

' Taking iiiLe .K'coiml niaUai.il wtagliL ainl an ev* es^ foi i<)''.sin<li\ lual .o a o-'iilt 
of diisL aihl refuse (alxait .')O0 kg ) 

, Del Dainpfvci hraucli 111 lit ikeUl.ilaaken,' 1 ' W. lu.O', llai le .i S , / }iiiii/nLohl( , 

y„ 1907, No. 42, p. t)07 et teq 
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Tadli 1 


\\ iitfl III I Ih' ( I iidc I nal . ^ 

W'lili 1 In ltd IfliioM'tl jn I litillMr w.i^nnn ol 
hi Killi Ih s (.ijiI)lo\. ) 


■10 }icl ((lit 

I 100 k- 


f»() JM'I ( fitt 00 jidl ('(‘111. 
7350 kn ll.-siiokf' 


Thcs<‘ aiiiDunts oC water lor their evaporation cia’taiii 

aiiioiiiitM ol heal depending upon tin* relativ(‘ nioi.sture in the atnio- 
spheri' (sei' above, [) 351 ci which varic'S considerably with the 

\V(‘ather conditions 

Ibir (5‘ntral (uaauany, assninniy an a\ei‘ae(; yeai'ly teinpci’atin'e 
of f (S oi‘ (S 5 ( and a ri'lative nioistuK; content ol iht' atniospheJi' ol 

75 pel (Mint , tlu' <uiioiint ol' laoit nspiired to (*vapoi-a-te I of water, 
incJndin^ tlii' radiation lossc's ol the drier, can be taktai as S50 cals. 
aj)pro\inmtely. 

hi’oiii tills the iieces.sary diyini; stiaini lor tlu' [iievailiiiL; steam 
prijssurc' ni the dri(‘r is (h'toa min(‘<l Iroiii 


W 


S5() 
A V 


I >/, ktr; <hyiii^ ^leain, 


in which * 

\ indicates the total Ic'at of a stcoain in cals 
(j ,, ,, lliiid , per ki; sti'a.iii 

W ,, ,, amount of water in k^. to b(‘ 

doidile w'anuou ol bri( pj<l|ltes 


e\a poi ated 


per 


At. a stiMiii pressuio' of *2 aims in tlu' drier 


I ), - W 


S5() 

(il7 Kit 


- 1 (*)(i W 


'1' Mil K 1 1 

W.di'l citlitciil ol lll( ( I ll(](‘ (‘(m1 . 10 jidl (dill j r>0 )t< 1 ('('lit dt) |"'i (lilt 

i,hi;iiil it\ ol til} mil; stcaiii |M'i iliiiihic w.ii^gnii ToOd ko , 12,1100 k'^ lO.d'JO 

This (piantity of drying steam, w'hich depends tirst and foivmo.st 
on tlu.' moistun' in the dry coal, is (‘ssential under all cireumstances, 
and must be providc'd in soiiu' way or another 

N()\v, if we tak('. tlu' case of a briipiette lactory with a daily out- 
[)ut of 2f double wa^i^ons, workiiii^ with 10 atms. boih'r pressun' and 
2 atms steam pressun' in the dri('r, ha\ini^ in opeiation 

4 biTpietU' pres.ses with throttle n'i,odation, lar;^m model cylinder 
dianuder of 500 niin and 700 strokes, each ol HO indicated 

11 P , 
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2 siciuu with expansion \al\i' j^t'aiino, e\ liiuhn' 

(liaiin‘i(‘i‘ TOO strokt's, eacli ol 100 indicated II |‘., 
the steam used hy each steam eneiiu* is mad(' u}) oi‘ flie sum ot 
three parts • — 

(1) Steam us(‘fully employed 

(2) Coolin^^ losses x 

(d) Steam la^^in^^ losses s' 

Total stt'am used s‘, per 1.1 1.1’ 

The c(U)1ini^ loss('s ari.se durini; the inlet (d’ st('am and dm inutile 
(expansion of tlu^ st('am on th(‘ |>owei stroke Thi'n'Tone t he woi’kini; 
st(‘am p(M- hour amounts to — 

I - (2 f s" 1' ') N\ , 
whd(' the steam us('(l p(>r hour ha dryin^^ is 

+ (S— 'ON. 

{<i) 10)1' th(' previously de.scrlh('d hi npK'tt e press w iDi lhrolll(' 



Fie. ‘.ezl - [iKllCHlnl nl ,i l)Il.|llrttr Wltll lllK.Ilh \.lh' I \('i onllll^r |,, ^ 

ri'u^ulat ion, tin' steam r(‘(juired aecia'diiie to tin* nnheatia di.'i^ram 
works out a[)proximat(‘ly to 

S'' 27-:. ke 


Furtlu'r 


t s, ; .‘)'J 0 j)o\V('r stcniii })(■! I II 1’ 
-f s ' - 27 5 + 1 2 ~ 2S 7 k|^ (Irymi^ steam pi i I II 0 lienr 


Thereh)!')', x 100 = 00 per ec'ut of the working si ('am is r('ali.s('d as 


drying steam, and scarcely dd steam j)er indicated horse-p)>W('r 
hour is utilised in the ri'al production of pOw(‘,r. 

The two steam engines with expansion valvi' ^fcarine work srane- 
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vvlii'it jiccordin^ the iiidieator in tii;. 222, From wiiich the 

stejim ns('d works out 


.s 

s' 

s"‘ 


l.'im k j; 
10 „ 


18 0 diiviiig steam per I.H.O. liour , 

and Further: - 

+ l'hr)+ I’O-^H'h kg drying steam {)cr I.H.P. hour. 

( ^)llS(Mjnentl 3 ^ X 100 — SO'o p(‘r cent, of the working stiiam is 

rec()V(‘r('d as drying sOiam, and tin' ri'al jiowor piiMlnetion of .2 5 kg 
steam jier imlieat(*d hors(' powu'r is r<‘(|nir<'d. 



Thei'efori', so hmg as (ln‘ exhaust steam is earned to tin' drii'r, this 
nn'thod of vvoi’king rc^pi est'iits the most fa vourahle produetion ol jiowaa*, 
sinei' in this manner only about half the steam is usiid per indieat(‘d 
horse-powan- hour as is utilised in tJn' best eombined engine provideil 
wdth eoinh'usc'rs. 


In the I’unning of a briquette faetor\ th(' following (piantities of 
st(*am are reipiired : - 



TAlU.lt 111 



1 

I)n\ niu; Stoaia 

1 

♦Drying Stoani 

Ratio 

1 

1 

per hniii. 

per liour. 

D„ • 1)„. 

1 pour hiniuctli’ pivPsos - 440 I 11 1*.. 

14,100> 

12,630 

0-900 

’ Twii - 200 I H.r. 

3,600- 

2,900 

1 

0-806 

I Total . 

17,700 

j 16,530 

0-880 

J 

- . 

1 

- - 


> 1 4,1(K)--440x 32 kg., 1 2,(;3() -- 440 x 28*7 kg. 
- 3,000 2(X) X 1 8 kg., 2,000 - 200 x 14T) kg. 
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Coiisequoiitly, an a\aTa^'o of 12 por taMit. of tlin workinj^^ power of tlit‘ 
cni^ono osrapes as coTulrnHation or coolin^^ Iohsc'h. 

Th(^ (lislril)ution of the sioain used in a briijuetti* faetoi^’ is some- 
what as follows • — 




T.\I!Lk 

IV. 



Water C«mteiit 

Working 


Dryiriy Steam. 


of tlio Cnuk' 
C.Wll 





SI earn. 

Juotiiiy. 1 

N<'(‘esv\iy. 

Kt'iuiuiiiio. 

Missmy. 

]lt‘l cclil 

ky 

kg 



kK 

10 

17,700 

15,030 1 

7,300 

8,-230 

1 

r.o 

17.7UO 

15, 530 

1-2, *200 ! 

3,330 ; 


»;<) 

17.700 ! 

1 5,530 

i'j,(;-2o 


1,090 


An excess of di yiny stixam is produced for coals contniiu!)^^ K) and 
50 })er C(Mit. moisture, and could lx* saved directly if th(‘ hri((U('t(e 
press(‘s reijuin* l(‘ss steam per indicated horse-])owcr hour. 

With a 00 p('r (‘('lit waO'i* eontenl, howevi'r, ilu' amount of dryiue 
st(‘aiu pi'odueed is not sutlicii'iit in fact, a furilu'r 40!)0 is rei|uiri'd. 
Tins can he ohtaimsl from the hiyh-pn'ssun' mains hy passin^^ tlirou;^li 
a i‘('duciny \a1\(' fn this way the total working steam reijuired [ler 
douhh' wayeon of hri(Hiett('s is — 


W.ltt I ( 'o|ll<'Il1 <»1 
(hu'li ( 'o:il 

)(( 1 fCIlt 

40 

:>(( 

*.o 


Total Stc.llll 
|)«'l 1) W. 

kK. 

17,700 

17.700 

21.700 


(5) If, however, the l)ri(jm‘tt(.‘ jiresses are also huilt with exjiansion 
valve yeariiiy, the result is manilested in various ctaaiomical advanta^(;s 
in the whoh* working. The stiaim used by such a hiTpiette pn^ss is 
shown in tin; diagram yiven in fiy. 223. 

s' - 1:1-5 ky. 

.s"= :vr) „ 

V" = I '2 

Total . --18*2 ky. working steain jx-r I.JhO 

s -f .s"=: 13*5 -h T2= 1 1‘7 ky. dry steam per l.H.l*. hour. 
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Therefonx -—--f 100 = <S1 jxu* C(‘nt. of the working steam i.s recovered as 
I o'2 

drying steam. 



HKfQUK'n’Ks AM) lUiK^rfirrixc 


. rm 


Ih iIm- w.ukin- „f th,. l,ri.|ii..Uc factory (he following (ianivs arc 
()l)(.‘iincfl U)V lli(‘ st(‘;irii ii,s<;(l — 



T\nf,K..VI. 




VVoikiiiff Steam 
j>er hour. 

Drying' 8t,e.im j 
per hour, ; 

lUtio, 

lllli]UOttO|)H>Sscs-M10 Mil 
Tu'm ; 200 I II 1’. 

' 8,000 

3,000 

k)?- 1 

0,000 

2,900 

0-810 

0-800 

'I'nldl 

11,000 1 

i 

0,400 

0 810 

Tli(‘ sliMiii ilist I'lhiition 

111 tl)(‘ liritjutdte 

lactoiy i.s — 



Tac.i.I' VII. 


Will -1 

( 'nlltl'llt o| 

' Wm killer 


Ihvin*,^ 

Stejun 


1 lie < 'o;il. 

Sloiiii 

I'liivxh'd 






iNe( essjii \ 

I'ACCSS 

1 h'lieieiKa 

pel 111 


Ku 




40 

11,000 

Ol'oo 

7,300 

210(1 


fiO 

00 

11,000 , 

11,00(1 1 

1 

OlOO 

9100 

, I2,il00 

19,0-20 ! 

2.800 

10,2-20 

'ninpat ('(1 

with Tahl,. 

IV, 11,.' 

steam (list l ihution has 

ehani^ed 


A sli^lii ('\C('SS of (lryi!i<r sIcmiii ('xis(.s only in I lie (‘aso of 



(he K) per ccni. coal, ami larcc a.lilidons arc rccpiircd in the ca.scs of 
llu' ('oal.s with oO and (10 jua’ (Mait. water. 

The lotal si, .,,111 re, |, lire, I per donlile waegon of hri.picttc.s w as 
follows 



iMAVKIi K(’()V(>\n 

T\m» vm 

Total Stt'.mi n-x'il j>. i iKmltlr 


Water ( Vinti'iit 


i4 HihjUi'itt 

|M r 

DnllMt- W .l^S,;()ll 
Kri<|ii»‘l 

iT 1 ht' 

Cru<lt' C’oiil i 

Kornu ‘1 1) . 

1 xVo^^ 

1 

1 

))(‘r cent. 

tK. 

1 

1 kK. 


40 

17,700 

1 11,600 

< 6100 

.'■>() 

17,700 

1 11,100 

4 :i30() 

(>() 

21,790 

' 21, SCO 

:io 


— With to lh(‘ strain usimI jx't douhh' wai^i^on oT 

l)ri(jnottes, ihr iin[)r<)\(‘nn‘nts in tin* individual riii^incs and ))ri(|ii(*t.tr 
pn‘SS('S oidy |iro\id(' advaniai^^rs so loiii^^ as tin* (‘xct'ss of dryini; sti'ain 
is dralt witli. lu^yond thistln^ iniproxcd (‘n<^n nr cannot fiii't lirr drri‘(‘asr 
tlu' total st(WU us(‘d |)('r (ioiihlo \vai^^;^^on of })ri(|urt t('s, sinri' this limit 
is (Irtcrmiinsl hy the pro(‘rss of dryini,^ itstdf. lait tlu'nM'xists the [lossi- 
hility of an extraordinarily rhi'ap proiluctioii of powm- which* without 
doul)t, rcpn'Si'iits rajiital. 

(r) Takino int-o account a hrn|U(*tl(' factory conihincd with a central 
(dectric station whose ciirnuit is a.])pli(M| in the mine or in any other way, 
the enLjilK' of tin' stati(Hi must Ik' jiros idisl with c<)n(h'nsers if the amount 
of dr 3 uno stoam nspiired is coven'd hy the hi i(jU(‘tt(' ])i ess(‘s and driving 
(Mioincs of tlu' hriipiotte factor)' Apait from tln' use of suj)erh(‘ated 
st('am, and (WM'ii with tin* most jxufcet construction, tlu'se machiiK's 
would i(M|uir(' about ti k;; of steam p<'r indicati'd horsc-powm- lioiir. 

If, how(‘\'('r, simple sin^d«‘ eyhndcr lai^^niies (‘xhaustin;^ into, and 
t;her('fori“ workin;^^ with the hack pressur** of, the diyin^ apparatus ari' 
chosiMi for operat ing tlie (saitrai station, tli(‘ amount ol steam nspiin'd 
works out as follows from the indicator dia;^ram in li^^ :T2 t - - 

s' 

2-25 ,, 
s-'"- 0-75 „ 


and further — 


HIT) k;r woikinp: slciiiii per l.ll.l' , 


'riiendoro. 


.s' -f- .s'" = l,‘T5-|-0 To - i I 2a k^. dryin^^ steain, 

- X lOO^HtiT) iierrauit of the w’orkinix steam is I’l'covered 
l(r5 ' 


as drying steam, and in reality only 2 25 k^e steam is reijuired per 
indicated horse-jiower hour, d'his corresponds to a steam (s*onomy as 
compared with the (•omph'te condensing machine of 

0 - 2'2r) - 3'75 k^. per indicated H.lt hour 



m 


imiQUEITES Avr> BftlQrr^TTIM}. 


To tins rehifiVC'ly t‘Conoirjy must Im* a(l(l(‘(| tin* a(]\ iuiia^a‘s of 

siiiij)l(*r vvorkiijo plant as n’l^^at^l.s attendance and uj)k(*ep, and alx^ve 
all tile eheapei’ cost of installation (sin^^de-eylindef enjjjinos cost only 
alt<)iit half as miieli as compound eondonsin^^ en^dnes). All thcHi; points 



loc ‘j'.M IimIic it'M (ll ij^lalll nt ,l slr.llll rl|;.'llH \^:l|i\.lh( ( A(’< tUfllliL; 111 Ki.os ) 

lead to a cost of product ion pm* kilowatt hour lou er than can he attaims] 
hy any <*< h(‘r a ri’anmmu'iit 

111 t h(‘ e\aiii[)l<‘ eit ed ( Tahlo \ II cnlumiis I and li ), assiimini( oti | ’('r 
('('lit watci III I h(‘ crude coal, 

ASOO 

I , 

and with a coal eontaiiiini; (iO pi'c cent, wati'i 

TisMir 

111 ') 

arc obtained from 2b k^ sti .im pm indii-atcd hoisi' powci houi 

Assuming that tlnisc hoi s)'*pow(‘i hours must hi' obtained in some 
other ^\a^^ then the st('am ('conom\ in (he (,isc of the (‘oal ('ontaininij' 
bt) jx'i' cent moist 111 e w'ould b'o 

1!)7 X -710 k- , 

and for a coal with lit) pi'i c('nt wati'i 

71s X ;{ 7b=:2l!02 ku 

'riu'si' ainounts must Ix' addisl to the stiaim ('conomii's shown in 
Table \dll , which tlu-ii becomes 

Taiilk l\. 


W )ifn < 'onU lit ot 

hiifcl Koaii'iiiy 

Ko'ii'wn} 111 CViitr.il 

Tot.il Eoirmniy 

till' ('link' Coil 

111 Str.iiii 


111 Stoxiii. 


ronl 

k- 



10 

1 lodo 

I) 

t (fioo 

TiO 

4 anno 

<- 710 

a 40-10 

t5(l 

an 

1 

+ 2Gi:l> 



r*i>WEU ECONOMY 


r ,30 


In tlio y«*ar, falciilatiMl to a total outpiil ol 7200 ♦’nulilt* wa^^ons 
"24 (loul)lo wa^^^ons per day. tliis n^pnv^ents - 

Tablk \ 


! Ye.ir 


C»ul |)(;i Yt'.ii Moil'') wt'l jM't Y'Oi 


jH'i coiil. ' kf'. 

40 44,0(10 000 

50 : 20,100,000 

♦30 ; 10,1 67, ((Oo 


1.1. 

:3ir>,o<'() 

20S.t'0n 


Hill! k'^ 

:n,f.i (0 

20 , SCO 
1 !, 00 ii 


In Table X. it is assnuasl that 1 Id ol liu l coal 70 , 

(;vapoiat(‘s 70 x 2 ^ 140 water, and co^ls 10 pi‘ 

lender certain conditions it is ol’ advanta;L^(' to work tlo' bia'pK't tc 
[)n‘ss('s as ('Cononii(‘ally as possibb; willi r(•L,^•^rd to steam, m (it tliem 
with expansion valve ^n'arine Tla* w idespi’ead bi‘li('t’ of ibe antlcaat K's 
mentioiK'd lielow, that so lonj^ as tie' exhaust steam passes tnto tlii' 
dri('r ilu' sti'am nsi'd in the brapieite ja-f'ss pei indicated lioise-powta 
hour do(‘S not matO'r, is not always eoi n ct d'lie one and only detem 
minine I’aetor is tbe (‘conomy ol’ the whole }>lant 

h\ \V. t'oos summai is('s the important, point', oi’ the foK'^oine eab 
enlations in tlie I'ollowini,^ com-ludine .sentences - 

“With i’(\i^ard to .steam ti'chniealit ies and economy m a bii(|iiette 
factory, tlu' maximum point is reached when no exh.ius( steam i,s lost 
and simultaiK'ously the maximum wnirkini; power is piodueed liom 
the (piantity of steam re<piired p<'i doubh' waeeon ol binpieltes A 
ruh* which is inlluenced by .so many ditl’erent factor, a. (lop up in 
a bri(piett(‘ factory can only Ix' e‘X}U'essed in this ^(‘neral foim, and 
on this basis ('aeh individual plant must, Ix' caiefnlly tested before any 
decisive alterations arc umbu’talo'n.” 

Tlu' case of the Use Ihu’^^diau vXkt.d h‘s (Use mine, Lowi'r Lausitz) 
is a standard example in the sens(‘ of Foos’ conclusions Aceonlin;^^ 
to Director Mulhu',' th(‘ rationally working stf'am eni^iiu's and presses 
of the earlier undertakings (Use. Anna Mathil<le, Itenab', and Kva 
mines) liave been placed in the jio.sition to eive U]) alxmt 700 II It on 
the opening of the new Mar^a fudd near Ihieske (in the Seiiftenber^r 
nei<2;hlxjurhood) without deleteriously inlluencinj^ the etiicieiicy of tlu* 
previous undertaking, 

The folh)wing .small calculation from the* report ol .Muller indic.ate.s 


I Draniikohle, 1907, Ne 21, j. 101 
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imiQUETOS AND imiQl'ETTINd. 


< li(* way to })(' l;ik(‘ii in order to improve the pri'sses and pow(‘r units 
r)i‘ tli(‘ l)rifjuett(‘ industry as regards eeonoinical working. 

fn the now Marga brnpiettc faetor}^' 50,000 doiible loads of brapKdtes are 
to be prepared annually froin crude coal containing 59 to 01 [)er cent, 
moisture. 

The drying steam re<pnnMl per double load of briquettes amounts to about 

1^0,000 kg., con8e<|uently about 140,000 kg. steam are 

^ 300x24 

nHjuired piT hour. 

The steam nniuirements of the 25x110 IIP. presses with pojipet valves 
iKicessary for tlu; above laspiirements, as.suming an imti.il pressure of 12 aims 
of steam sujicrhoiitod to 300 C and a stc'am pressure of 15 aims m the tiilx' 
driers, amounts (according to tlu' Use mine e\[)(‘riments) to 

10*7 kg. j)or indicated horse-powi'r hour 

Ponse(piently, 250 x 1 10 = 2750 l.ll P. are re<piired for th<^ pix'ssos to produce 
th(' (piantity of lirKpiettes, or 

2750 X 1()*7 = 30,000 kg. steam. ’ 

Tlu' Hl-('am reijuireinents of the boihu* h'cd pumps and the lossi's through 
leakages, etc., .amount to about. 20,000 kg. m a simil.ar pl.int, so th.it 

140,000 -(30,000 + 20,000) -90,000 kg st('am 

arc to be disposed of m driving tin* sO'.am (mgmes or turlimes m the ceutrid 
station. With this (ju.antity of steam, turbines can gi'iuuMtc about OOOO ll.P 
and steam engines about Slot) ll.P., whudi can be utilised for (he provision of 
power for driving tlu' pit and f.actory and also for th(' dis|)o.s.al of rubbish. 

If III jilacc of th(' poppet valve pressi's oi<lm.iry slidi'-v.ahe piesses an' 
installed, calculation shows up tlu' power .avail.abh' m the (-('nti.'d st.alion ni a 
much less favour.able light 'I'Ik' drying steam used pci hoiii n'ln.inis the 
same, as .also does the steam us('<| m tlu' boihu' ha'd pumps and t he Ic.dv.igr 
losses. Put t.hf' steam use<l lu the pri'ssf's amounts to ,d Ic.ast 

30 kg. per 1 II P 

For 2750 1 ll.P tins works out 

2750 X 30 = a, bout S2,000 kg 

Taking into consKh'ration the steam used foi tiu' boiler feed pumps, »'tc , there 
remains 

110,000- (<S2,000 + 20,000) - 38,000 kg steam 

for driving the machines in the (‘(Uitral st.atuiM 

SO'.am turlunes can giuierate .about 2500 I 11 I’ and steam ('iigiiK's .about 
3150 l.ll.P. fidiii this quantity of st(\am d’heri'fon', by the mstallalioii of 
j)op]H't v.ilve presses an excess of power of (iOOO - 2500 = 3500 or 8150- 3450 
= 5000 1.11 P. is obtained 

With thus amount of energy the whole of tlu* rubbish of all tlu' works of 
' The laov jdant consists of twa< large hrKpiette hu'lones and an mtennediate 

i'i'uIimI vlolinti It n'fik. i»;trlinH\’ iii lli<> vn'ii* 1 OOS 



POWEK ErONOMV 


the I1^5e Akl (i('s imii 1)i‘ K'IhovimI I'lecti loall) . sc' that all strain power 

(Mil 1)0 flispensed w ilh 

It is now ])('rf(;c|) y i)l)\i<nis how .idvaiita^es lurriK' to tin' w'hoh' 
l)!'o\vn-(‘oal industry by the eleetiieal opeiatioii of (he rubbish reiin)\al 
and other subsidiary opi'ration-^, when not onl> the powi'r luaehini's of 
tlu' eentral station but also the brnpiette [)resses ar<' woiked as eeono' 
iiiieally .is possibh' sinei' in this casi' tlu' power costs practically 
notbiny^ 

I 1 I'KOhl ( I'loN OK SrK\M ' 

Siinjdi' l.anc,ishir(* boih'is, each tube haxiin^ SO to I 10 s(| nu'trcs 
of lu'atinr' siiiface.are oeiieially utilised foi the ^eiieiatioii ol steam 
At the Use bii(pi('tt(‘ factory howe\ er, ( In' Steiniiiuller t ubular boih'r 
of st| melri' (includiiii;; SS s<| metre's of su[)ei'ln'atini( surface ) has 
bc'cn instalh'd in placi' of tin* Lancasliih' boilei, piinci[)ally in oidi'r to 
pros ide tin* neci'ssarv i|U.iii( it n's of hii^h-pressui (' steiini totin' central 
eh'ctric station .iftcr (In' wcekls or other stoppayu's of ojrrataons, 
ainl ;ilso in oriler to economist' sjiace by increasmi; the total lieatin;^^ 
surf.ice of the boiler [)l.m( without enlarrin^Mln' boiler house Thi'y 
ai(' partially Opel. deal l)y the s<'mi ;^nisliiinj; of Keilmann iV' N’oclker, 

1 lernbiiri; 

The double tube' boilei pl.'int with 'I'opf iin*chaii leal stokei and 
supc'i In'.itei , illustratrd b\ lios 1 ' 1 ~) to IS an t'X.imple ol a wc'll- 

.iiMiiyc'd install. it loll ^l\ in^ pi'od lesults Such a oni' is to be tound 
at tin' (dai.i pit. binpietle i.ietoiy III, owned by tin' ' I'ant racht 
brown (‘oal mnn's .'ind brnpn'tte l.ictories, Neu-\Vel/,ow. Low'ei Lausit/. 
Tin' same lii in has etpiipped tin' boiler plants at tln'ii ohh'r lactoric.'s 
W'ltb the eliicient .i[)pbanci's ol .) A 'Topi Soilin', hiiluit 

Tin* boiler [)lant consists ol ten Lancashire boilers each of IK) .si| 
nn'tii'S In'.itini; suiface, and serves foi the hourly oi.m^iMtion of 27,00(1 
k^t steam at 10 .itms sup^'i'-pressiire foi the above brn|Uetti' (actory, 
e)|ui{)p('d with six hum* steam t.ible di lei s, (i( f I ) presses, loi a pl'o- 
ductioii of 50 to 5d D.W ol bii(pictt*'s in 'if hours It also providi'S 
steam for the daily (h'livc'ry of about 22,000 bl crude coal Irom the 
open W()rkin^rs and also for a small pumpin|^r [ilant 

'I'lie more or less coarse, woody, and imjmrc Inrn.'icc; oi hoiler coal (si'c [). 520 
(7 and p 5.511) sorted from the biKpiettmy coal m the wet opeiaLioiis |)ashcs 
hy wa} of a hand convenor into the coal store (s('e j)j) .‘>15 to 5 0)) imineihati'ly 
above till' stoke hole, from whieh it rolls antomatieall^ to the tnin.ice. In 

' “'rile liition.il Ul ilisatioii ol Oiowii t’oal m Steam liusm^^’’ / IhaintLolih ^ IDO""), 
No. 35, li^b. 231 231 



f m IQ0l5tTT!:^" Al^T) ■ 

()ivl(‘r L(» 1)(‘ al)lt' t(j ((‘{^uliiLc or interrupt tins <i[)«!r;itioii easily, the Topf 
(l.iiiipris al)()v<‘ tli(? furnaces so as to l‘C casilysct iii operation 

iKaii the ^itb'iiflanL s sliejfe hy means of the [irojeetin'^ hand-pTips (h^, "J'JG). 
The 'l’o[jl re^oilatoi, ehar^mr, or ^,te[)pe(l«^rat(! furnaces an* pro\ific<l willi very 
clU'ctivc appliances loi the legulation of tlie iMinini'i tnel and the admission of 
an. The grates (for eacli lioiler) aie chosen so lar^e that a consumption of 
.'(.■) Kl^ p('i s(i metre per hour can easily he dtsilt with Ash removal channels 



hie, ‘2‘jri. - Laiic.isliirt' hmlci plant wil li Topi laocliann ul I'liaigrs and Topf siipoi la .itt i 


helow the .stoke-hole, together with the side channels, permit of the stoke holes 
laMia; kept liee horn iliist and fumes 

The Topf’Miporheatm deviates Irom the usual foim of snpeilu'aWr inasmuch 
as ihe stiMin fioin each [lair of hoihus passes throu^di a common apfi.iratus 
piovidisl with twenty s]\ /iix/au tubes and havnpu a total lu'atin^' surface of 
dS s(|. metres This is hiiilt at the hack of the boilers so ,is to be heated by 
th(' waste u-Tki's, The \\('t boiler steam of 10 atms. snper-jiressiin' at Ih.T (' 
is heated to *Jo(l .so (hat it issues from the mains into the steam cylinder 
pi'ifeetly dry 

Can' IS (.aki’ii to l.irj^elv utilise the heat of the gases and to separ.ite the 
line .ish in .^^h pockets (with rmnoval channels) by regulation and measure' 
meat of the draught (tig. ’J'Jo). 
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1 (*liimncy is (15 iiuitics mid hiis mi iiitcninl dijiinctcr of 
d iiioircs ill the top. 

riio Ht(!m(i ])oil(‘r pliiiii is built iioxi to and in the same line as the w(‘t- 
[)r('[)aration house ol tlu^ bri»juette factory (s(‘e p. 559, ri^dit of tiij^. 2d7 ). 
Only a f e\v men ari* riMpiired ler attendance in tlu; boiler house. 

I he wheK; water and steam economy of bri(piett(' factory 111. is 
repres(‘n(,('d hi tin; How diagram in 

In Section XI. on “(y 5 )mplete nri<piette. IhicXories ” various otlu'r 
hoihn- plants are illustrated and brielly described. 

>Sy>ec/o/j/ n.s tu lirNfurlh' lutrforji l}(nh'r I ihshdhil ions. XHu* 
numerous i^nMiatm* or hjsscu* diirm-mic.es in th(;boih‘r jilant and accessories 
in a hi-own-coal briipiclte factory do not com(‘, within llu* scope of this 
book, and ri'ha-mice will b(‘ mad(' only to souk; sjiccially remarkable 
aj)j)lianc<-s. 

1. Till' llaas(‘ patent jiroci'ss of burnin;^ dust has already bec'ii 
desci-iln'd on j)p bSH and 4S7 (lii^e lltS). 

' 2 . ddie bVankel system of bui'iiin^ sliiiu; dust on t-roui^di ^oates is 
d(!alt with on p. 4 S(S 

d. f lue ash-catchers have rciamtly been introduc'd at tlu' junction 
of the main Hue with tin* chimm!y, particularly in casi's wlu're in- 
suliicient cai’e is t;iken to separate tlu'. HiU' dust in tlu' boih'r plant 
itsi'll, and it is carried, often in a i;lowin<; slati', alon^‘ with tlc' smoke 
into th(' (diimiK'y and issiu's fiom thc' toji, piobabl)’ in the form of 
sparks, to the detiiim'iit and danger of the surroundings ( )f tlu' 
numei'ous known systoms, tin; ( Itto Schumamd Hu(' dust-catcher huilt 
by tlu' Zc'itzi'r J )am[»fkess(‘tfabrik X Appaiabdiauanstalt (J.Sthumann of 
Z('itz is one of the jiroved b(‘st. and most often a[)]ilied In i;('neral it 
has alrt'ady been inclmh'd in the d('sci'i[)tion of his coal dust-catcher 
(p. 502 , II, li^e 2 ()S). 

f. lleatini; ellect meter, part icularly that of the Ados syst^'iii ((h'sell- 
schalt ill. b. II. Aachen), combiiu'd with ri'^ul.H' tempi-rature measure- 
ments in th(' boiler hou.se and Hiu', jiroxide a continuous automatic 
control of tlu' tirin;^- by chemical t('stini» of tlu; smoki' ^eises foi- tlu; 
content of carbonic acid. An invi'iitory of the results is taken every 
live or six months. 

Iinporfiiiil (Unnlnni Prnn'i]>li' [VnA. .losse) — ddie loss of heat m the waste 
;j:ase8 IS diiectlv [)i’o|>oi tioiial to their excess of tempeiature o\er the hoilor- 
houso tciu[)ei'.iLme, and approximately inversely proportional to tlu' c.irhomc 
acid content or llu' initial teiufieialnre calculated from this. 

' Z l'>mnuiohh , 1!K)0, iv , No a, ]>p !2 I iir>, li^'s '20 oil 




5. Feed-water purifiers are always indispensable to prevent th 
formation of boiler scale and other stoppa^^es in causes where pit wate: 
or other hnpure water is used in addition to the condensed water (sei 
below) for feeding the boiler, for t^ooling and dust extraction. Tin 
choice of suitable purifiers and methods will naturally depend on tin 
particular chemical composition of the water. 

lt(!tiiov;il of lime, ma^^mesia, iron, .sulphuric acid, sofliiim chloride, etc., 
presiaits llii' main problem. Mechanical iinpnritics are i)re\iously settled in 
clarify in<^^ jilants or by natural filtration throngh sand in e.\liausted open woik- 
m^os (sec pp. 521 and 522). 

Watm- purifiers which find considerable application are those of the 
Maschinenbauanstalt Humboldt, Kalk, near Cologne, Wwe. Job. Schu- 
maclu'r Ma.scliinen- & Armaturenfabrik, Cologne (lime-soda method): 
Hans Keisert, Cologne (sulphuric acid-clay-soda method): L. A C. 
Stm’nnnillm', Cummersbach, Robert Reichling k Co., Dortmund and 
Konigsliof (iH'geiierative method, s<^da witliout common salt), and so on. 
Till' fe(‘d-water [lurifiers are usually combimal with a preheater \\liich 
can b(‘ iuN'ited by imains of waste steam or condenser water (sei* fig 2bl). 

b. (^Nidnisf’d W'alcr Main , — lip to tlu' presimt, nit'ans have not 
bemi [irovidial for the return of the condensed water from the driers 
to the steam boiler. Economy demands that the condensati'. should b(' 
returned to the boilm* with the lowest [lo.ssible loss of heat so as to 
avoid undue burden on the boiler. 

.Most of the steam trap.s or return pipes (see fij^^s. 147 and 14!)) m winch the 
elevation of a cojiper float periodically open.s tlic steam valve so that the issum<^^ 
sli'am [iroduces the .same pressure in the trap as in the boiler :ind causes the 
condensed water to return to the boiler, usually possess tlu' disadvanta^U' that 
the rising; of the float is not alway.s able to oveieome the friction of the steam 
valve evposed to the boiler pressure, thus often leading to stopjiages. 

This disadvantage should be overcome by the condensed water rt'tuin pipe 
of the (Jewerkschaft Sibyllagrube, Freelien.^ 

Recently very successful endeavours have been made to ecpnp duple.v steam 
pumps without fly-wheels, which are generally the most satisfactory for boihu' 
feed pumps, for automatically feeding the condensed water.- 

For water at higher temperatures, such pumps, made by W’eise .Monsky 
of Halle a. S., are provided with two external plunger stuffing boxes which can 
be readily overlooked and attended to during opeiation. At the same time the 
pumps are pro\ided with \alves which are easily accessible. Tiie condensed 
water flows first into a boiler-shaped collector situated on cast-iron columns 
above the pump. Here it is subject to the full pressure, and is connected to 
the pump through a simple pipe, and operates the steam valve of the pump by 

1 /. Braunkohle, ni., 1905, No. 4, pp. 54-55, lig.<^. 21-24 

2 llnd., vii., 1909, No. 48, p. 832, tig. 313. 
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means of a float. Such a plant can, if necessity arises, he used for cold water 
feedin^,^ without alteration. 

Feeil-]Vat(^i' Prc/adtfrs (econoniisiu-s), a structure of narrow tula's, 
built in the flue of the boiler plaUt, through which the water circulates 
and is heated by the hot ^ases un tlu'ir way to the chimney. Such an 
appliance is not veiy common in brifjuette factories. 

The jircheatin^^ surface is \ery much cheaper than an ('(pial li('atinc; smface 
in the huder, so that siu'h a preheater, which can cciu'raliv 1 k‘ included in the 
h(jiler plant with case, is cspi'i'ially to ho recommended in cases wlu'O' there is 
excessive work on the existim^ holler and the installation of a m'w tmi' is nn 
possible oil economical or other grounds. At the same tinu', tin' excc'ss of heal 
in the burnt gases is at least paitiallv utilised. In brown e(*al fiiinu^ pailii'iilar 
notici' must be taken of the fact that such an app.aratus alwa\s caiisi's tlie Itwal 
seiiaration of much Hue dust. 


III. StEA.M SrCKRHEATINO. IIkMOVAL OK Olb KHoM Till' 
^AHA^^sT Steam. 

Steam supm-heaters in tlu' shape of systems ol narrow tubes wbicb, 
lilo' llu' Topf a[)[)aratiis (pp. odI-.Vl-'i, iig 22o), take up (be steam Iroin 
single, m'igbbouring, or a whoh' seri<‘S of 
bolleis and heat it U[) by mt'ans of the hot 
gases playing round the tuhi' systi'iii, now 
find almost univeisal ap[)li(*at ion in brown- 
coal brifpU'tte factories, mainly, how('V('r, 
with th(' object of evaporating tin' nieehaiii- 
cally sus[)i‘nd('d particles of watei* in the wet 
sti'am, causing it to enter tin' cyliinhu's of the 
pr(‘ss(‘s and motix (‘iigine.s in tin; “(Iry ' state 
so that there is no (hTriiin'iital condensation. 

Superheating is usually can led only to 220'' 
or 250'" (\ and 000° C. at tln^ very out- 
.side. Tln're is no object to be gained in the 
us(‘ of supei heated steam for the drying ol 
coal, a point which has been dealt with 
in detail on pp. 865-000. 

lirnioral of Oil from Urn Ffharsl 
Siniiii . — The importance of removing oil from tlnj exhaust of the 
pre.sses, etc., before introducing the steam into the drier has already 
been dealt with on p. 307. Of the various oil -.separating systems, the 
Scheibe patent oil extractor of K. Scheibe iY Sohne, Leipzig (lig. 22-S), 
Ts one of the most effective and most generally applied 



Kiu. 228 . — Sclu'ilti (»i 1 

cvtMcloi foi wa'^tc slcani 




54H 


imiQUETTE.S AND DRIQT^EITING. 


It consists of ii Apparatus a rraii^^fsl m the waste steam pipe of 

the [ires.s liouse, the particles of e\lin(l(‘r oil toLO-tla-r with tie* whole of the 
other forc'j^oi bodies in the steam hein;i fliinji; to tin,' innei wail of the rapidly 
rotatniL:; eonieal di om down which the o^l slides and Hows thionLdi an o[)en]n^^ in 
the bottom, to be n'covi'rcd as liibiicatin^^ oil, while the piiiilied steMin issues 
from the to{) of the drum into the pip(‘ at the ri^^dit. 

Other woll-kiiowii .systems of oil extrnetors aia' tliosi' of Hans 
lo'isert, (a)looii(‘, Kiimieth Kinxdiid, Ma^ulelairo, etc. 

I\'. \Vatki{ .\ni> Stk\m Ivon'omv ok a 1.\!?(ik Ibiniur/ri'K K\<''ioi;v. 

/rile How diao-rani, ti^. 2dl (p. 5d()) oi\(«.s a review of (he steam 
and \\'at(‘r iiseil in tin' lar;^o‘ lh‘i(|iieite h’aclory III eonneeted with the 
opmi workino' of tin* ( 'lara miiu' at Neu Whd/.ow, Lowao- Laiisil/, ami 
ereetixl in I !)()t ami IhOo. 


B. POWER PLANT - ENGINES AND MOTORS. 

As ('xamples of Hu' powou’ plaids of hi i(jmdt(‘ fadoi les, ( ho^e of ( Ik* 
Ak(-(h's Lamdihammm- ami (he r>rami.sch\veii;is(dimi Kohleii w ei ke 
Akt.-(h's will now he (lesei'iht'd hrdidly. 

I. Poil'ri' I Hshilhft loit nj tli<' La in Ji/ki jlrajiirih l''ailtiiaf 



Kic. — Oumnd plan <>1 llu' liii<iuc(to f.u'lia) and llic jtowt-i not, dial inii nt iIk' 
Akl. (It's haiiclih.unnu'i, Lnwt'i Liiisit/. 


(Fios. 22H, 2:h), 282, 288, and 284 )— In addition to (heir himim'tto 
factory built in 1804, which has alnaidy Ih'Oii dealt with ri'pcatedl}" 
(p 817, 117, p. ;h23, li^^ 118, p. 418, tie-. 1,55), the Akt.-Hes. Lauch- 

hamnu'r is in posscsssion of a lar^m-powv'r installatioi/ (ehadric central 
station) vv'hose position can be semi from lie. 228. The current 

' “ Pt'i clcktrisclic K laltholneli dt'r llrauMkohlciihiiketthihi ik di'i Akt -ties, 
hiiut'lihaiimicr,’’ Krimihu'eel, Z. I\h Ltnschr K aiftbttiuhr mul fhthinn, 1!)07, No. 5, 
lies. 1)1-! )7 
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(Iwo-plia^r altoriiatiiii^^ ol' tii’tv cycles) is for »lii\in^^ 

the hrinuette factory itself as wi'll as for operating the hral^e ;uh 1 
en^Miio works, the iron foinuliy, tlw enamel woik^, tlu' hron/i* fomulry, 
and the cutting mills of tlu' Lauchhammer works 

In the powsa* plant 2:U)) thert' an' installiMl — I vmtical twin 
non-conih'iisiny^ (‘n^ine, coupled din-ctly to a 7O0 K.W. d\namo (('\- 



I i'., r (ii>'Uiiil I'l.ui I 'I till L.uii lili.niiiiu I 1 ’O' 1 1 hi ( I h« toi 'i I p! ml 


Iniially lolatlii;; eommutaloi Aktl). 2 small cianpoinid eoiidi'nsiiip; 

coiiplci! to d'.naino^ of ITH K \V, , and, )ii icscrvtp 1 \(‘ilical 
compoiiii<l eoiidiMisiiw riej^inr with d\iiamool 7d0 K,\\ A l( o;j;(‘t lui , 
tlich foK', l7o() K \V can hi' piodiict'd 

\11 llu' lllOtol^ ul o\ci lnK,\\ capacitN ill''! allrd in I licsc l.u toi ir- ao' fed 
(IimmIU with liieli (t‘n^lon eiiiu'nl (2- 1 1 ">() \ nit ), w hn'li is, Imw to I'l , '-ti‘|ip(’tl 
(low 11 to 2 . 1 (II \')lt'^ l<)i the >!ii.dl« r motnis loe ilhiininat ion, only the two 
niitei ( oiiducloi whioo \oltaeo n diininohed to IdU i»\ a t lan^foiiiiei , aie 
einpho I d 

'I'lie di \ me steam iMHine(l m used e\<dn>i \ ('1 y l<»i iIk' pi odm'l ion ol rN (d i kmI 
uiiei e \ . I ■' iioiated in foiiitocn kaiieasliiM' hoi has (‘.aeh ha \ me a heal i no s'H face 
of hh s(| imdres, th(' steam al a ptessnie of atms al)o\o at mosphei le, 
and at 250 (t., jiasses on tin* one h.oid to tlie G Inipnctte pic'^sf^, lakme ahont 
7 ho 1 11 r , hnt on the other hand I he ma )oi poi t mn passes to t ho t w in onemcs 
in the powei plant lleie its pressiiio is nalmid to ahont 2-0 alms (ahove 
atnio,>pla'i le), w hen il [)a^s(‘s on to tlm G tnlx' (liun s ( [> tlh, Ijo. I oh), m oid< i 
to waini tla'in to tlu* temjieratuK* neei ■-sary for diyinp^ 

d’he piiantity of steam used in tho twin ('iiemies is depondent on the weiplil 
and natiiia' of tin* eo.d to hi* diied, and is thoiofoio siihp'et to oonsMhuahlo 
\anations for the no(■e^'^al\ jiinjiosos of epualn.ilion, tin* piessnie (h (he 
waste steam is kept eonstant at all times, and tin; amount of stoam taken fioiii 
the tw in ('npom* is i eeukiti'd hy o[)eiai m;.t: the steam eiij^iiie i ooidatoi f I’ iseimit^nu' 
system) on the swilehi-oaid {tip(. 22,2), a [uooeduio wlmii is f^oeatly to the 



rmt'^trErra^^ 'and BRTQDjEmNa’ 


Mine water fnim 

III Mpfii wu.kin^.' 

I 

2 electric rclaiy pnmiM* 
reiii()\lii({tlio w liter from 
the workiiiK- 

1 

N<t in watci w< II with 
1 InrKo cle( tnc rotary 
piniijt uriil I California 
uteiun laimj) in rcHcrve, 


llefiei voir ill front of the 
liiinip loom of the hri- 
(jiietto factory. 

I 

1 of f) (liipler Htcaiii 
puiiipH. 


Water lank 
III the coal atorc. 


/ 

Water puiiller with 
j)i cheater (exhaust 
steam), hy llaiiB 
IteiBort, of Culoglio. 

Pure water pre- 
hcatcil to 87 'iW 0. 


Sulphuric aeiil, 
clii), ami soda. 

t 


Mud washed 
out twice daily. 


N hoiifle wat< r iimiuH, 


To llii‘ presM To tlio 
eoniiec (iii|;- iiress 


I 'I' 

'li.the Siuiiikhnt,' 
i/,/les ill water for 


il heui- moulds, the exhaust spei lal 


Chni^'ed with 
mud. 


I of 5 duplex steam 
punipH 

Boiler feed pipe.s 

^ I 

ID laiiK.ashii'e holli rs 
i neliofOOsii III heat* 
iii|t surface, with 1 
To])f Mipeiheateis 
each of iHs<| m heat- 
ing BUI face, produe- 
iii>? VT.iMiO kir steam 
perhoiii (foi des( rip- 
tioii,Kee p {.ilef SC 7 ) 


.siipoili' iited .steam 
III 1<) aims 

siiperpi essui e at about '.VI’ C. 


Preheater of 
w.di'i pmihev 
(^sei abo\e) 


l.ho sti am jupes 
111 ttio pi ess- 
house 


■jeiifrmeseachof 
.i‘2o 1 II 1’ oper- 
ntiiiK 2 jiower 
IK neiatois 


for liK'htiiin 
dynamo 


■j reduunj; \ahes 


In addition, losses 
of water oeciir at 
the eoiideiisatloii 
taps of -the jiresses 
and other maehmes 
using steam. 


I Central electric 
station.! 


Wast (‘ steam 

at ‘2 3 t>o '2 4 aims , imlndihg fall 
between presses and driers 

- Waste steam eollectiiig mama iu 
press house. 

I 

Occntiifiigal oil separators, 
hy Hans Kelsert, Cologne. 

Condensed wate; (and waste steam) 
at 137 C. (mux ). 

Flow -olf mains and condenser heads. 

I 

Condensed water collecting tanks. 

I 

" . 2 of 5 duplex steam pumps. 


- Boiler feed pipes 


ve piimii at 
water wdl 
Ml nipiiied 
al)o\e, left). 


Fui. ‘J31.— Flow (haoraiii of the water and steam in llio Clara Mine liriquette Factory III. 
at Neil Wel/oxv, Lower Latisitz. 


1 The generators and motors of tlie central iwiwer station are shown on p, 567. 
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fwlvaiiU^c of the whole process of drying:. The balance of the c lcetrlc.il ener^7 
re<piirecl is always covered by a .small condensation machine (with Porter 
regulator), which therefc^rc providcN a sort of bulVer engine. This'method of 
regulation has proved to bo very gocMl* 

A very uniform current pressure is obtained ijuite Jiutomatically by means 
of a Tirrill regulator which, by alternately ojienmg and closing a contact 
breaker, inlluences the subsidiary current and consc^cpiently the main supply. 
The inlluence of the Tirrill regulator can be well seen from tin* autogiajihic 
voltage cur\e shown in fig. 

The cost of production of electrical energy is uncommonly low. The hc'at 
used is only about S()() cals. })cr I.ll.P. 

If cals, can bo pioduced for 0-2 })f. under the special circumstances 

existing at the bricpiette factory, 


I K.W. hr. costs about 


OasOO X 0 2 
b c^^ox 0 00x0 730 


0 2.^5 pf 


This works out to approximately 0‘20 pf. for find, a value which (’aiinoL Ik- 
appioacheil liy the best combustion engines. 

In the 1)1 imietti' factory, ])ower is tiansmitted by electi ic niotois (Siemens 
A ll.ilskc, I nion Allgeineini' Klektricit.itsg('sellschaft) as far as possible, except 
in lh(* case of tlii' pres.ses. .\ltogethcr there aie thiitysiv motors, with a 
nominal horse power of abmit hOO. In addition there aie thiee motois each 
of bO 11. P. and one of 30 11, P for de.ding with the water m the mine The 
icmaining workshojis of tlie Akl. (ics. I..iuchhammer (si'e abov') aii' opeiated 
w ith single motois, 


l)nnjt'it m oj the Lnu<‘}ifnt ihUKV /'oi/fo'y, (bdg 235.)—- 

'Pile instructive diagrain, wliieli need.s no (‘Xplaiiaiion. has been drawn 
up on the basis of the regular nieasununent.s of the feed vvatei- (con- 
densed and fricsli wati'r) niad(‘ in January 190H, and on the earlier 
accurate expmdinents of (diiid’-engiiu'er Kruiiibiegel. 

Comparison with a diagiam drawn up sevend years earliei showed that the 
crude coal could onl} contain about r)2 })er cent, water, whcieas jircMously it 
had contained .bS per cent. Actual experiments on ihcciude coal itself showed 
a content of r)2'r) per cent. This shows that even in such a variable operation 
as is earned on in a bmpiettc factory it is possible to obtain reliable specific 
average values. 

2. The new .steam turbine plant of tlie l>raun.solnveigi,sclien Koliliui- 
werke, Ilelinstedt,' at the Treue jiit, Otllebeii, jirovides the inineH and 
briquette factories with electrical energy in a<ldition to supplying the 
surrounding large factories. In view of the distance wliicb the current 
has to ho transmitted, the generators develop three-phase alternating 
current at 5000 to 5800 volt.s. 


‘ Desenbed h\ Kiml Smell, Beilm, X. Alhjem. tleuiftthn Jit'itjuuinnAag o/ Kuenarhy 



Off / 






r)r)3 

Oii^iiKilly tlio steam lurhine plant meliuled three 1 r’ ho allei natoi'N of 
Jlrowii Ihneti TaiNons (leM^Mi — 

2, each of 75() K.W eorrespoiidin^' to 1100 II. P at .‘1000 r('\s pm mm 

1, „ „ „ 20.’)0 „ l.')00 ,, 

After eomplete eipiipmont the pou^r plant will e<'ntain In (‘ tin ho alteiiiatoi s 
with a total output ot SoOO 11. I*. Kach t uiho altei natoi eoimmt^ of a steam 
turliiiie, a I’otatory *4ener.atnr, and an exeitin}^ niaehine w host' shafts au' 
ininit'di.itel \ ronnectt‘<h Kaeh st't of niai'lnnes is pio\ided with its own 
speeud eondeiisme plant, so that the waste steam is not used ni di\me ni 

tills ease 

I h(‘ eosts per kilowatt houi, inehidin^^ all diieet ehaiuu's .iiid a jtiopttilion 
"t tile liipiidatioii (about (H per cent on the hoih'i, 7 d pew e('iil on the 
iiiaehim's, and 10 pel eent. on tin' eh'etinal pait), amount to .'i to ( pf 

3. The power plant of the Use lu'rj.;hau Aht dJi's. Lowei Lausd/,' 
was (iiseiissi'd on pp 

4 (\hnlnii>(/ nr Siin/ii hrii'i Ilf thr J y;y///o /// ^ s / u o /} i' i (j n i 1 1< 
hiiiorif {i I'll nil I till (III /h“/ss,.s) W’liiKl j»i ('\iousl y (h«‘ ineeliaiiieal 
a[)plianres lor the wi't prt'pai.Uion. the dry opm at ions, amf tlu' eon 
veyaneo oi th(i eoal were opt'iated I'loiii two drniiiL; maeliiims 
in the t'liyim' room hv means of hell ti ansmission, (he dri\e has 
leoeiitly heeii t'lleeted h\' sinyh' motors, Usually eleetne motors, 
aiianei'd as closely as possihle to tin* maelinm, which piaetiei' is 
L^etiei ally lnereasiny^ 

d'he Use oF sinyde diivi' ohmatos the coiisidet aMe expeinliture of 
}H)W(‘r in a eomjilieated ti ansmission, ('\en nndei' no load huilhei, 
th(' Wot Isiny appliance's can he comhined in any pi I'deteniiiiied manner, 
or only' a lew of (hem m.iy he o[)eia(c(l without ineieasiim the I'lietion 
losses w hn li aUvays exist in a plant opi'ratml hy oidinary tiansmmsion 
Ayain, any ii reynlaritii's in runniiie can ht' rei'oyniscd at the outset iF 
each motor he provided with a sw itchhoard and an ammeti i hiaeli 
apjilianee can also h(' w'orked at the speed hi'st suited to the [irevadmy 
conditions, whori'as with an ordinal}' ti ansmission dri\e sui'h leyida- 
tion is only possible— at hi'st indillen ntly hy nu'ans oF cone judleys 
([)[) 3(S7-3<Sft, ami p, tl2) Xe\ ('rtiielcss, the common t raimmission 

dri\i',in w'hich only' tw'o hirye machines need attention, is '^(dl picl'i rn'd 
hy the manaoeiiK'nts uF a numlicr oF works. 

Fiy. 236 shows a section throuydi Ihc' ste-ain cylinder oF a modern 
economically runiiiny stieim cnydiie, providi'd with the appiovcd Lentz 
system oF positive valve yeaniiy (</. [> L’iiH) d'lu' exhaust steam is 
applied to the dryiny of the coal. 

‘ 'I'lie elder ])<)Wei jdant i^ dcMiihrd Ml Z. (ilmkauf, 1'!— (;ii, iSIlT, Ne 7 
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sKcnox X. 


COMPLETE BROWN COAL BRIQUETTE FACTORIES. 

• 

1. Hrujurffr Facfnrji III., (liirn Mmr^ Sm \Yr]znn\ iotr, r 
ii'il/i Si.r Sfcdiii Tdhh' Drirrs, Scini Prrs^i’.s, h'hrfncnl Sfahmi, und 
Siidjlr Drnr. Oiiipiii ~ 50 ~ 5:i I)\V. ‘ per 24 Ixiiirs. (Fi;r 2.‘^7.)~ 
rropTi(‘t()rs . Tlu' A ktirii<;<‘.s<‘ll.scliart Kiiitraclit\v<‘rk(s Jhauiiknlilfii- 
W(>rkc und lirikctif'alirikcTi, Niai Welzow. Vear of enM'tioii • 1004-05. 
Tlio Jiiachincry wa.s ()))taiiKMl from tluj ZimIzim- lOiseii^ir.szia’ci .V 
iMasoliiiu'iiiiOaii Y\kt-(i('.M. and (he (‘Iec(ri(‘ motors from the Sinmiis 
S('lui(‘k(‘rt- W('i k('. 207 shows a Iroiit view of the faetory. At 

(h(5 ri^ht is Ihi' coal stor>' of the ))oiler iious(‘ (helow), which lias hccn 
dcscrdied previously (p. 541, 225 to 227), in the cmitre is the wet- 

preparation house (al)ov(‘); and at the loft the dry-j)rc[)aration and 
pn'Hs hou.se, provided wuth six exhaust chimneys. The dryin^r, cooling, 
and store houses are connected to this at right angles. The .small shop 
standing hy itself contains tin' repair shop, the forgi', tin* grinding 
shoj), material sloi't's, and the othces for tin* (*ngineer and l)ii(|uett(‘ 
managi'r. The numerous w'ooden heams standing to the l(*ft and Tight 
are d(‘stined to carry the hriipiette gutters h'ading from the ground 
floor of the main building on the left to the loading sheds and track 
140 metre's away (not \ isihle in the pi('ture). 

The crude coal obtained daily in the open workings of Factory 111. 
(dfjOO waggons of 0 hi. 21.600 hi. daily) is brought from the right 
hy nn'ans of a chain on an iron bridge* behiinl the coal .store eif the 
boiler Iniuse to the wet preparation, wdiere it is dre.ssed and sorted 
into about briepiette coal and \ beeiler coal. The bri(|uctte coal 
contains 57 to 5(S per ce'iit. water, which is reduced by drying to 15 
p('r cent. fe)r elomestic brie | net te.s and 17 te) 18 per cent, for industrial 
hriepiette's (cubes and nuts). The brand of briquettes is “ Anker.’' 
Six ste'am table driers are to l>e found in the upper story (high 
vvinde)W8 in the building to the left), above tlie press house, whose heat 

* D.W. -- tluuMi* load - lU loii'^ -f I’f) percent. (150 kg.) o\L‘iavejght. 
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piiHS(‘s into the di'ierM thron^li lioles in tin* ceiling. After cooling, 
the (]ri<‘(l (Mjal p.isseH through coohus ([>, 42S) in an adjoining huilding 
to the Zeitz |)i esses at a tenipei at ure of about dO' ( '. The pres8(‘8 
are each ol ahou^ I tO II. P ai'e pi ovided with pieci.sion piston \al\e 
gearing, and make IdO to TtO stroke.s per minute l)ust e\traeti<ui 
i.s cfHnhined di'y oi* wet 

'I’lie (Mmtral (T'ctric station, f(M>d w’ater purifier, and the li\e duph'x 
steam pum[)H aie arranged in buildings at the hack; tlu' rcmiainder 
is indicated in the diagram, fig, 2dl.and the tal)h' on p. doT. 

w. l)rnj ihllr lutilorji ft'i/J/ S/.r Sfni m T<ihh' I)rni's n nt/ StJ‘ 

I'jhilrif S(<iIh>ii, <iii<l Siinj/r hriri. Dail}' output up to 48 DW. 
(Tlate \ I )-~This [ilant, al.so con.struetf-d by tlie Zeitz(T I^h'^engies/rrei, 
differs fiomihe pnwdous om* mainly in tliat the dry pre])arat ion and 
the pri'ss rooms are not arranged one ai»ov(‘ the otli(‘r, hut hidiind on(‘ 
anothei- on the ground flooi of the o\en or press liousi; (s(*e p d!tl ) 

11 d - V I'tjxt I'ttI /nil l/nif^t — To tile left is a holler ( oal system (siippK’ 
hoppm- (I ' with roll eiushoi, chufo r, an<l ehwator < ), at the right ( plan 
ami s('clion h)thiee similar hii(|m‘tt(‘ coal .s\ ^teiiis each with' one 
supjily hojipt'r (I / with supply and crushing rolls o m. shaking fMe\e 
s N, (lisintt'gi ator ^/, chut rs /• y’, and ele\atore. The hand conve\ • ,r / h 
(list rihutes the hi i'luetting coal ovm’ tln‘ coal c«‘llar in the ovcii hoipsis 
'The SIX sti'am tahh' driers T situated helowmire eachdiiveii l‘i\ an 
eh'ctric motor While the Najxairs I'scapc through the chimmo s Us, 

1 he dried coal passes by means of thi' worm (‘on\ v\ ors / s f A of th e di 
el('\ ator e (plan and section E F)nndan upper worm to t lu' store k loni s 
ol the press hous(' (si'ction (1 11). and Irom thence to tlu^ charging 
hojipers of the six pri'ssiss 1’ by imauis of the worm conve\'ors Ix'h )w. 

'flic stamp dust is sucked through a channel K by an e\ha uster 
K (plan), also connected to th(‘ uppm* worm coin eyors. to the (‘xdiaust 
chambers, to w hich the waste from the cond(>ns('r tajis of the pi ess 
cylinders also flows througli a second channel K. , 

In the <‘ngine hou.se then' an* thn'c single-cylindm- steam eni'gines* 
of e((ual si/ax togetlau* wdth dynamos and one small engine for a lig^liting 
dynamo. ' 

8 l.ii ut h/id inin< r Ih'iijinflr FnctiDdf, Luin r rijni c’b/y 

Sli' yVhr Drn r.^, Si.r /h-r-vs/s, (\'utnd FAcftnc Sldthni, (titd iKjlc 
Frir/’, Daily output (24 hrs.) = 45 to 4() D.W.— For the conditions 
existing and the eipiipment of this factory, erected in 1904,^ see p^ 817, 

'/ lovcn, IJlo:?, \o. 3.‘) Tin* uiiiput of 300 n. ns nUs! Inao lia*' ^Jalely 

lu'on iiu'OM^od to till' abovt* aiiiouiit. 
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117, p. ‘'» 2 o ti_; ll!K p l-l‘l I'l"), p r>'21 lii^^ J I s (\ii'\\K .m-j 

pp ji;_;v 2‘2!1 2‘>(> I plnii .iinl pnw I'l iii^t.ilt.it mu ^ 

A poltlMll nt' th>' in.icllin.'l \ aiul iht* wliolr of ihc Coii-ri 11( I loll.ll 

m 

il’ollWolk W U O plo\l<lo({ l>v till' Aki i'n-^ 1..1U( llll.lti/llh I I )l< 111 ^* 1 \ 
^\llllv I li(‘ 1 rin.tinnii; iii;u Iniit i \ \\ as pi i'n i.l( d l»\ (In' M.i^chiih iilala ik 
r> lick, Ml A \<‘\v I likct i\ !• dust t' \ ( I act uui is c M 1 i«'d out k\ ;i » oiiikiiiMl 

<]|\ ,Mid Wit iiutliod iiM//lcsl. iln* lla,\ iidai'^tiMii 

liirtliod 1 ^ iitilis' d I'oi Mitciiial du''l c\liai (loii 

f /;,o 1/..,, /;Co/-/,/C l,,u.r /oo.M oM/. /', ,, 

Drn,. r, n O I'nn.^n 

(Iiitpiil p' 1 “JMiis To h W’. triati- \ll) Till' <‘p<-n w oi k mil; .Mid 

coin 1 \ aiici ot I Hide I oal ( w it li ."iS per c.ait w .Mci ) to t li»' 1 A .i I m iipu 1 1 

lactoi\ and tie tc iLtldiian iiiLt Id'uatc t.ictoi \ is di'sci iln d ou pp 111 t to 
dll) and lilusiiatid li_\ lii;^ 11'* -oid lli> llofli luf'iiL: I'> tie ll'i' 
Iku -k.Miakt i< I)-' s, llsclialt till- I'Aa lacloiy |ia\i!iy 1 m. ai kuilt k\ lie 
M a s( 1 1 1 1 n n I ,d a 1 i'v lliirkaii in |0()| Its o.piipiiiciil is olwioin liom 

Idati \ II 

'kill wi 1 pi. p.M.itioii and 1 ii'j;ini shops ,id|oin on.' aic.lln i in a h'ai 
hinldiir- ill.' di \ -pi cp.M.it loll and pi.ss shops aic sitnal-d in the 
flout linddiiiL; dnidtd s\ miin 1 1 n nl I \ l>\ a naiiow sian,,! , m ih.' 
c.niln' \',hili the diiNiiiL; iii"t'>i lean" is situated h)t\\..ji t h. two 

hnildiins I’Mallil to the .lo- .isisof the Pa. hnil.lnii; inic lh.‘ 

stoi I' lioii' . . w h M h 111 a. Id It |on t o j he liousi hl: < d tie w . a in . . a n . \ oi s 

SCI' stlc pnipostsot . ooIiul: 'll" l""l' I Inaisc is pkn . d ,it t h.' nd.' 

and at the pi. nt tune c..iit.Mii' ten .S|. ininnll. i tnhe h.)il. is .md si\ 
.ste.Mii pnnpo A title .In t ( ,it. In I Is nidn . 1 |. d ,it the sid,. ..1 tin line 
flolii th.' ooil. I lain e to th.‘ ( hiiniie\ 

\h.ait ‘IjO hi hi npi- tt.'s Mini 1 r» Id hoilei coal ai . n . | n 1 1 . d I oi 1 he 

pi odn, t loll ..f I I ) W’ hinpi.'tt.s IMliic; |s ct|.<t..l h_\ tin ninil;M 

ciiiient '\st.')ii (lust cxtiacfiMii iscoiiihiind 

'Pin' ctnlial .deitiic st.ili.ai in the » n;^ine i..oin c. nn^t, ol two 
vci t mil st . a 111 t nynnes .an li ol 1 aO 1 1 Ik ( 1 1 oiii t In- M a o h i in 1 1 h,M i \ k I - 
(les Ikinl .Swnha.ski la ip/iy). ^\lth two .Simn ns vV llalsk- loi.uy 
jj;cnc‘i’atoi s In the dii\in;_; loom ( '< e j)lan)theie aie Pair inotois ..1 
eijual si/e one each fur the wti pie|)aiatiMn and di\’ pnpaiation 
(ldat<‘ \11. iiL^lit, section e <!) tin otheis liein;^ in i.sei\e In the 
icpair shop and foi;^n‘ (not illustratid) sin-h* diivc* is nod 'The 
cj'iitral station also pi o\ nh-s cui i ent loi the clrnn conve\ aim- and tin- 

puiupin;^ plant 

Maua^miuent. siipci intiuidcnct and workiii^^ ol tJie iactoi \ aic 
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(‘arri(‘.(l out })y one l)ri(Hiett(! manager, foremen for the day and nigW 
shifts ov(‘r the wet [ireparation, dry preparatiim, and loading, one over- 
looker in' the boiler house (day shift), and 125 workmen (partly day 
partly night shifi). 

5. ''Dorn and Jfrirnr'’ J{rl<inj'f(r fnefory (if Gro^s-Z(issr n in fhr Lrij)- 
zifj DIsIrief. Kfjnijiprd n'itli ( nlfiin(if(4y) Tn'Drr Tnhr Drin'^, Tnrlvf 
Dr(\ssrs,SH inr-jllfcri ny Dhndynid (\‘nfral Sfnfion. Output in 21 hours 
about 85 J),W. (Plate VIII.) — This bri(juette factory, belonging to the 
Duxim- Kohhuiverein of ^leplitz, was built by the Zeitzer Kis(‘ngieszerei 
in 1!)07, and e(juip[)cd with nine tube driers, seven presses, and twelve 
steam boihirs. Plate VIII. depicts it as it is ultimately intimded tc 
b(‘. It n's(!mblcs the briipiette factory III. of the Clara mine (]). 558, 
lig. 287) with regard to the housing of the various main branclu‘S of 
the work in a singh* long building divid«‘(l into sections. It diti’ers 
from that factory, however, in that the djy-pn'paration and press 
rooms adjoin each other on the ground lloor, some.what resembling the 
factory illustrated in Plate \'i. 

W'rf Prrpar<il ion. — 'Phe whole of the cruih* coal (with the exception 
of tin' boilei' coal, which is of littC. valu(‘) is brought by the chain con- 
vi'yor discharging at tin; front, and is first subjta'ted to a pri'liminary 
crushing by means of a rotatory tipper, a coai’se roll eiaisher, and shaking 
si('ve (section D). The boiler coal is thrown into a tipp(‘r in front 
and carri<'d to the boiler house by an incliiusl baml coine^or, while 
the })i‘eliniinarily crushed coal is carried to the two systmnson the i-ight 
and the threi' systems on the hdt ))y means of a horizontal belt. Pulver- 
ising is then com])leted by means of centrifugal mills (sectinn (I -II). 
The fine coal is carried U])wo\rds by wet eh'vators and thrown on to a 
shaking sitwa*, and the bri((Uet ting coal falling through passes to the coal 
ci'llar (plan and section L -M) by way of th(‘ inner band conveyor, (kmrse 
lumps, etc., passing over tlu' sieve are carried tow'ards the loft by the 
band convt'yor at the back (plan) and on to one of the twa) cross bands . 
either for delivery to the boiler coal belt or to the belt tra sa iling to 
the w'ct-preparation plant situated behind the bricpiette factory and 
not shown on the plate. Ihusorttal crude coal can also be sent to the 
wt't-compression plant by means of special tippers on the left side of ' 
the w('t-preparation store. 

Drying in the tube driers is etlected on the j)rinci’plc of similar 
currents. The dry coal passes through hoppers and downcomers; 
(section V-\)) to the oven worm conveyor, is carried to the elevator 
the right, and thence to the cooling and store room (plan and 
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A-B. N-0, and P-Q). Tin' mTani;t'iiient. and tln-si' imoii.R, 

;|«peclally thoso tdtod witli incliiu'd plate coolers, has already been 
described (pp. 42H 4d(n. * * 

Finally, the coohal and (hoioui^dily ini\ed eoal^is earned to (In' 
press house ineaiis of the worm eoii\(*\’or ruumne aliai^^side, and 
rendered readily aee.'ssihh* by im aiis of a„ imn toothii.lm. and is dis- 
.tributed into tin* ehar^nn^^ hoppms of the presst‘s (plan and sections 
R-S, A-H, and L-.M). I'Acess ol coal is di‘livere<i at the eiul <4 (he 
Con\e\or into another worm placed at ii^ht anj^les on the wall, and is 
returned to the o\(‘n worm (“on\e\'or, and so nn 4'he pii’ss house 
is amply lij^hled 1)\ man\ lar^n* window.s and liehls in the iion- 
COnstrueted root. Ileat comine iioni the presst's and steam pipes is 
turned to account in drying tin* coal thiou^di tin* nil('i mediai v of the 
air drawui into the upper front end of the tube diiim 'I'he .s\steni of 
dust extraction is a combined one 'The watei llowino from the 
vapour ehimne\ (s.-ction C-h) is pum[)ed fr<*m a colh*i*iino tank to the 
distribut nie^ tank ol a /eit/ slimes lilterni^ jilant (not shown) h\ means 
of a lotatory [mm[i 'I'he liltiation plant enntains foi alteinate ust‘ 
three lilter ehamhrls ('Ueh with li\e ll, lines ami one eiii'lo-ino eo\er 
^tretchi'd wuth (iltei '-loth. In the lilt* r ehamiter tie* shines aK liist 
filtered under tin* piessure of the enlumn •»! wat-'i aho\e After 
clusinL,Mbe elltianee \ rlv( imtie water is piesse*! out I'f t he 1 lllekelied 
slime under a steam pns.suie of 2 atms, alt* r which tin* eo\*i is 
Opened the slime cake i ‘m*i\e<l and seiap*'d oil into a e*)lli et in;.^ 
hoj)[)er, from wlmnee it is lemo\ed to the (*»al stole ol th.* huilel* 
housi* by means of a hand con\e\*>r ami an « h-\at*u 

Th** meehaiii* a! ap[)lianees <*l t Im hi i*|U* t te faeloi\ and tilt**!' plant, 
lire partially opeiat**! hy ne-.ins ol k'n;.^** **h‘etiic motors with tians 
mission drive and partially hy small • h ttiK* motors 

(>. t ! ft luifonj nj ihi' I'f Mint (if 11 *///>// /I d "'ifh Til'd 
Comhninl Til he and Tahh' hri/r-i, Tn'd Sijxirah Si/^f' ms nl A’l/en/st- 
Ihlst h.i'h'di f idii, J (I'll <1 lid I i’ll II '■,ni issKtti l)i'ii< I til I out put 

^«sl2 (Plate IX.; — Th<* plant, intended hir four systems of driers 

Mid presses, but oii^dnally only earned out in the alwiv** eajiaeit\’, was 
|;uilt ill 1903-4 by the l>ernbur^n*r Maschinenfahrik, liernhiiri;, for the 
iA, Riebeckschen Montainverke Akt.-tJes. as a nsult of an order of the 
^jatlDg Royal Mining Roanl to tiie effect that th(‘ pndiminary drying 
^Cipde coal (with al>out tiO per cent, water) up to the commeiici'ment 
if formation (at about 30 per cent, w^ater) must be ( tfeeted in 
iii.. 1904, No. 17, pp. 220-227. (jerlner'‘i Meiiograpli, pp. 08«09r., 
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short tube driinys, but the finisiied must, lio\v(‘ver, i)e effected in 

l(j\v tal)l(‘ ovM'iiM. 

Wet Pirpnrdf Kni The coal obtaiiK'd day from the 

hursti'ulx'i’^- sliafl of the Ibjbert deep mine is canied by a chain 
c()nv(',y()r to tin' s('Cond story ot tin' \v('t-|ti oparat ion bouse situated 
on the l(‘l't (plan and s(;ction h.-F) and delis cred to oin' of the two 
W(d j)r('pai at ion systems consistin;^ of rotatory tip])er. sn[)[)ly hopper 
with <'i nshin^^ rolls, first, shakin;^ si<'\ cent i ifn^al mill, srcoinl shaking 
si('\(', clnitcs, band conveyoi', elav.dor i\ loi the bri(|Uettf (‘oal. and 
band conveyoi' Z and elesatoi' 71 tor the boiler coal '1 he l)ri(|Uette 
coal is elevated to the upjier story and ilistiibnied by the Ijand 
cons'eyor above the coal store of the dry-[irepaiation and [ii'ess house 
(loneitudinal section A 1>) 

The arran^O'inent of the dryin^^ ]>fant. has alieady been lirietly 
describe<l on [)[>. 417 tbS, Fach tube driei F has a heatini; surfacii 
of 44iS st| meties, 1 evolves at t I t r<'Volutions pel niniute, \\(jrks at a 
steam pressure of I o atms, and deals with 7*2 o hi. c(tal per lioui*, 
w'hich, after lumpy portions hav<‘ been broken by the loll ciiisln'r 11, 
is completely <lried in the table o\('n 1) b(>low , under a slc'am [)ressure 
of OS to I atm ( leiiei ation of dust is diminisin'd b\ means ol inclined 
downcomers bet wc'eii tin' tabk's 

The drii'd coal [lasses by the w orm com eyoi s T 1 , and \ through 
tin' dow'nconu'i' into tin' st.ois' ami collect my loom \\ ( loiiyitiidinal 

section A 1), plan, and .section Iv F) and tin'll to the two piesses by 
nn'ans of the com eyor M (section ( ' 1 M 

Tilt' dust chamb('i 1'] with the downeonn'r F (si'etioii ( ' D) and n 
water spra\' and sb'am j('t (in a common chimin'V <!) servi' for tiu 
ext ract ion of the dust from tin' \ .ipour of the tube d rn'r ( ' I he \ apourj 
from the tabk' o\ en aie lirst pasa('d thioiiydi a dust chamb('r K] 
attached to ('ach oven under the suction action of the fan X ( TiOO mm 
diameter Sehn'h' .s\stem) in (uder to iemo\e c(»ars(' [lai tides, whicl 
art' then com eyed to the pvess hop[KU' comi'yor M by means of tin 
cross worm come^\or 1 j (plan and section I K) 

ddie line [larticles, howe\er, are ilrawn oil by the fan throu^^h tin 
pi[)es and blow n tani^entially into a lloreas P. Any dust precipitate( 
lu'ie is ri'inoved by means of a stirri'r and downcomer into the w^orm 
con\eyor li’om this into the press hopjier worm M (section 

while (he tinest particles pass wdth the vapours from the 
lioroas through the jiijie 11 into tin' chimney S. wliere dust is pi*e- 
cipitated by means of line water sprays and steam jets. . 
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SECTION XI. 

ECONOMICS OF BROWN-COAL BRIQUETTING 
COST SHEETS. 

I’llK r(‘m;ii’ks iiifulo wiOi to the oconoinical results of l)ri(|uettin^ 

pit coals, ])p. ”2*21-222, apply equally wi'll to lirowu eiials. In additior] 
il)(‘ lollowin;^^ faeiors luive to he taken into account — 


A. SIZE OF THE FACTORY PLANT. 


As a rul(i, the economy or profits (»f Ijimpiettiiii^, assumin^^ a ^ooc 
market, inereasi' with the size and output. The modern practice there 
fore is to build lar^^er or increa.se the size of existin^^ factorii's. Then 
are a fair number of bri<(Uett(‘ factories witli ten to twelve presses anc 
an out[)ut of 70 to over HO D.W. in twimty-four hours, more especially 
in the Lowin’ Lausitz and Lower Rhenish districts. Many linns haV( 
fourti’cn or even more pr(‘sses collected in one works, but here tin 
number I'.xci'eds the limit which can be worki'd with convenimice. 

Till' mori' extensive a brown-coal briquette factory is, the mon 
conqilicated, ditlicult, and tedious it becomes for the managers re 
s[)onsible to exercise control over the numerous engines and appliancoi 
running both day and night, and to remedy the ini^italile .stoppage! 
and to superintend tin* work of the employees. At the same time, thi 
greater is the danger to which the plant and staff are exposed, owii^ 
to tires and explosions con.sequent upon contlagrations not having beef 
discovered at the proper time, although the.si' dangers have be^ 
consiilerably dimini.shiMl in modern factories by the recent regula 
tions of mining authoritie.s. The necessary safety, however, is (mlj 
assured bv means of a scries of mea.sures which are carried Qii!| 
daily and properly overlooked during working or during paus^^;^ 
the operations. 

Cdnseijuently, ten to twelve pres.ses (with the necessary ; 
.paration, dry-preparation, and dust-extraction plants). 




ejcceeded except in extreme fiw^^nity. It is ^ar In^tter txAiit^ii^ 

the nomber of presses in' each . fiijC^^ry to six or ei^lit at tlie most, aud^ 
to obtain the desired production of a hir^m f)Utput of hri pjettes at 
several mediiim'^ized factories arrftn^^od close to^^'tlier so that they can 
be provided with power fmin a common central electric station. Such 
Uiedium-si/ed factories, whose mitput \aries from 11(5 (o oii 1).\V. daily, 
can he su[>erinten(led <juile easily hy an able hri<juett'' mana;r(>i’, and 
with an engineer and ihe neces.saiy workmen ivin he worked in a 
certain and eeonomieal manner, thus ensunnj^ the i^o'ealesi possibility 
of profit. 

B. CRUDE COAL REQUIREMENTS AND SIZE OF THE 
COALFIELD. 

The determination ol‘ the <juantity to he pHslucid or tin' oiitpiil. of 
the faetory primarily drpemli*nl on the rKistmiee of stamliiiL^^ slocks 
af hrow'ii eo.'il, which are easy to ^n-t and to hrejiiette, and sei'omlly , on 
the market eoiiditions In the interests (»!’ lai^^a' prolits it, i^adsisahlo 
to ae(|uire as eail\' as possible a eo.ihfield winch is lar^^i' Imd rich 
enoii^di to kee[) at l^ast a nmdium-si/od hrupietle factory in operation 
for 11 lon;^^ st ries of years. K Ko;^a‘l ‘ has drawn up in a very I'ajaihic 
manlier a review of tlm si/e-^ of coal liidils to supply the needs ol at 
least tweiity-live yeai.s 

'Die crude coal rejuired for tlie production of a Ion of hiown-coal 
bri'|iiett<'s amoiiiiis to hetwten 2 2 ami do ton, an avera;;e of appioxi- 
niately .‘5 tons, of which * to ? is lampiette e(»al and ' to is holier coal. 

Tlii-^ retilieiiHliip \ ,0 le^ m dillereiit districts -md c\eii m the h;mie uorks, 
iccordmc 111 lie uuturf — espe* i;dl\ tin- \\;iti'r (Oiiteiit of the crude hroWii 
:oal, and should lie conLimiallv controlled hy acimale delei irimat inns made at 
regular inten.ds ol tune. Tin' limues given liy tin* \vo)ks are gcnei-ally only 
08tiniates, are eipres.‘'od .n heetolitics, .and w oi ked out, to 1 Zentner (hO kg.) 

britpn'ttea. The following .oe soine examples - 


( iti lu C"AL i.J u' o:En 

rioi Zkn 1 si'K 'IF Ili'.iqeKi i r-' 


At 


lloil. 1 ('.ok 

Total. 


111. 

111 

hi. 

’ Briquette Factory III , Trcuc Min** 
CUra . 

1 

1 2 

0 317 

OSJ 

1 -5^9 

1 8 

j ,, Uihiuarck,, 

I’f) 

0-3 

1*8 

,, Vicn)im ,, . 

1*32 

0 Uli ! 

1'95 

Eva „ . 

1 6 

1 

0-67& ^ 

2'176 

* Z. hramhhky vii., 1909, No. 49, p. 

H5I. 
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Tlic weight ot' 1 hi. crude averages ahuut 73 kg, and \arie8 hetwceu 
08 and 77 kg. according to the water c<Milent, deiisit), and ratio of lump, 
coarse, and (me coal. i\ i. cuhic metre lieaj) of ciude hiown coal « 1 1 to ir> hi. 

ta'oiioiny flciiiands the maximum icfluction in the hodei coal used . — Viy 
ethcienl liimg (^ec , . Oil hy the ma\imuiii utili.sation of the heat 

gi'lieiated (se(‘ p. il 'ic'/ , 3(17, 303 ft snf , 11 ( '***- o.)3), hy 

economical use ol steam m lh(,‘ presses and engines {■>cc p \~)\') < t sf’t/ , 331 
.sv’Y , 0 10, and .3.33), .uid fnither, hy pre\en(ni_" the lo^s, (»f niattiial in the 
foian of dust or slimes (''et‘ pp. 171-17.3, IS 1 ( / s/ ^ , and 3 1 1 3 lM ) 


Slofl: (if (\ni! r('(iii . — With a press (Uitpiit of (»0 tons pei’ 24 
lioui’s “dOOxhU- is, ()()() tons yeaily, an avciagc of 3x IS, 000 ^-34,000 
ions of (‘I'lnh' <‘oal are required for eaidi press per ycai’ A hriipicUe 
faclory w it h seven presses (lierelore reipiires about 37s, 000 tmis of crude 
luowii coal ]>er annuin - e(pial to 0,f30,000 toiiH t)f available ct)al in the 
twenty (i\ e yeai s 

With a coal sisain 10 imdii^s in thickness the .iniounl of coal obtain- 
able fioin I hectai e wmild lie -- 

{(t) In ftie cas(' of open woiking, assuming a working loss of 10 per 
cent, (at t he boundarncs^ on the bottom, etc.) -- Itt.OOt) x 10x0!)- 00,000 

tons. 

(/<) In tdie cas(> of (h‘ep working, assuming a woiking loss of 33 per 
cent. 10.000 X 10 X 0 03 -- 1;3, 000 tens, taking it that 1 cubic mein' 
weighs I ton. 

ddie si/,t' oi tlu' coal-Tn'ld rcipnia'd l<*r tlu' abo\ e-iiieiitioiied scNein 
press factory must tlierefoie amount to at least 


ami 


'.), 130,000 . - , 

(<() -- lUa hcctaie n an oix n uoi ,xing 

' ^ 1 ) 0,000 ' 


../J, 1.30,000 , , , 

(e) - 1 |.) i hcctaie il a deep wol Kiiiu 

(h), 0()0 ^ 


C. COST OF THE CRUDE COAL. 

This is also of tlu' gn'atest important' in lln' econom\’ of bri- 
(juetting. It makes a considerahh' dillen'iiee wlmtlier, as for example 
in tlu' district subjeei to the mandate of tin' former I'dectoi' of Saxony/ 
the rights of dis[)o.sal of the brown coal an* in tin' hands of tin' ground 
landlord, or wln'tlier, as in the remaining parts of I’lu.ssia, such rights 
are not at the disposal of the landlord. 

^ ^ V 

' Ooicc ef hchiuan gg, iS(iU, cum'enuiig the rights uf ceal and hrown-«iOtd' 
niimiig 111 ihu.^c [Mils ot (ho ooimlia snhjoU to tin* oledoial mandate of August 15t, 
1713 . 
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In tl»e district piVi-rncMl l)y the mandate montiemMi, tlie miiie jiropriator 
eitluT 'ic<jnir(‘S tlu' real estate with il^ rnal supplies, or lak^ ;» ':rpnr.it(> n^^ht 
of mininij: from ilir ;„'roMiid landlonl m lotuin i<>^ i tivi'd pimliasc sum or 
j:^round rent p('r t(m and mniirdi iti heeoiie s Imnlened witli liejli net imsts, 
more ('special ly when lie h.is to pio\id«' mteitst ind lrpii>iit« ixr a eoiisid(M' ddo 
ptireliase sum 

At a puieliase pm mi' lOiHI muk' h-i tie nmiinj: iiudilovta 1 lu'ctaie, 
w Inch has often hirn p lid t' a i eu d s( nii » < aisein ihl \ h (hui lt> meins in 
thiekiu'ss, 1 hi' t< it il (-'sl III the aliiiN I' I ase ( f ) wmild le lOos I'Jtkt^dO 

marks, ,uid in i^i) I I » 1 ■ I'liHl oSl.diin in.uks h tin wln'lc Ltiound lights 
are ai'ipill ed, pnees I if ''01 M 1 1 o.opo, 1 .',000^ I lid t \ ( II 1 1 ( MIO milks pei heetai (' 
are net evtii-inlni n \ , p n 1 1 . nl ii !_\ im t tnli mine llo\e\(i, in the aiOJV 
Ltoieriiid 1>\ Uie L'enei.d Ihu'siui miiiin ,■ liws i.i .linn ‘Jl, i'^idi (wmIi later 

add 1 1 ii Ills), It 'p< I t m j I lie fn • ih>i n nl imiiinj hi o\\ u . ti d i Ik Id n [ i , • J0(),0(M) 

M p iiii't 1 es j h 1 1 n II I i e 11 1 1 M .1 ppln d l< i| in 1 il i"l ! i d n n n 1 \ oi i i lesciip 

t loim if 1 In' di>t ti \ er \ ( s ' i" ) I’nit , in < en - i ,|n, in i ei p o I 1 I li, ], e ii| t he 

linin' Is etimpi'lli d tn pnixide . I'lnph t. . < nnpi in it n m n-i ill dam i e- snlleied 
h\ t he piopt 1 1 \ III it s hi It iiiLOiius as a 1 1 'ill of sid 'li 1 1 .i in a n minim: oi open 
woi kiim's 

I'llitliei, the costs aie t oi isidei . 1 1 »1 \’ inlliieiiced l)\' the nnl hods 111 ' 
oottllio, t 111' t liickliess ainl eoiidit loll (d siial.i nf the Still eovelll)"' mid 
the coal, and niav he \ei \ ditlennt aei online as the eo.il is olilaimal 
uiuler l,i\ oiiiMl'le oi ijnta\ oui.ilile eonditions. sin h ;is 1)\ open w oi k ino 
with little soil eo\ ( 1 iiiL," or 1>\ di i p lnlnlll;^^ possdily nndi-t ^.foat pres- 
sure and iiillnx of u.iier and othei smnlar dan;^n (see p :>()7 >t '^iif ). 

'Idle fact that (lie net eiis(s id eiinle limwii enals pi i Ina-tolitre 
xary lietw eeii .") ainl J’l pi ean lie explained 1)\ these OI olln I \aiia- 
tions \sliiell lpl\e lieeii jiieMollsly ileseiihed Aselape eondltioiiH 
eorrespoini to ahout 10 to Ik pf pei hectolitie At woiks with net 
iiune costs of h'ss than lO jd’ it is not umisiml to )i\ the chai;^m for 
the eriide i-oal to the hrnjiietle lai'toiy at 10 ]if 

D. INSTALLATION COSTS OF BRIQUETTE FACTORIES. 

1. n\*i t'ff of Fj'^fiiiioh of t'o-'/s' f,,,- flif no ' hd It irtti i jiiiir nt 

of (I Jii'o<on-(\jiil HrojUtUt juo-forif irttf/ f Ii tt jn'i o ml f irn ii nt Idhlr 
drirrs, three (axilers dust-extraotioii and diistdiltorinpj plant, lor an 
output of Jl !).\V. doinestn* or 12 1).\V. industrial lirnpieltes in 24 
working hours, ddie wati'r content of the crude coal varies up to 
60 per cent., while the huihlin^rs are adapted for three \M't-pr(‘paratioii 
plants, four driers, six coolers, and four presses 







Objects. 


{a) Sfxnn rio d. 

Urica-.liirc (.1 lir. s., thHii'i, in, willi all (u'ces. 

s.»nrH, htc.uM sujM'ilieutcr, Hinl IK fiiimil'itor 
r:*.ll<rtiii^ boiler loi tlie eoixlcMisiM w.'itei 
Complete liol W.itei .Iiiplex lee.l punij.', 

(oM-watei ,, I. 

T<iUl (-0 


[}>) fT'f /V' /I'l/atiDii I’liiiil 

Kutaiy lipi-en (li.iml oj.eiated) ior liiKpiette .iml boilei eo,ils (t in 

tlir 1.1. il( I li..use) . . . i . ' ti 11 

•2 supply ami pioj.ehon lolls, 1 tootlml loll, ami 1 sim.Mtli mU 

eiusliel . . . • • 

.lolling sie\e> \Mlli a. e. sm.iu s 
1 tine eoil ami 1 (>liip . le\ al-.i uilh l.ink lou.i 
Ibinil ('onvt'vois toi line . nal, ami eliip^ 

< 'hiites, small liopj.' rs, ami ^nmliies 

Total {l‘} 


; Total' 


Murkii. 
49-, 140 
2,200 
4,200 
3,700 


I (I lid l)ii''t h I ( 1 1" I I'lii ! Iitiil, 


(. ) Dt // /'i >/>((>> 

Steam table ihieis vvitli 32 plal.-sami all aecess..ii. s 
1 hist. I \li n loi with ilnst I'liutes, euti.m, ji ts, slmli; 

\entilalion pipes, explosion doois, ( le . 

T'.lal (c) . 


pipes, 


{</) t'oolni'i "Hil St'ii J!o<‘)ii r/'in(. 


■ ini.m, lol 


Woim eonveyom l>olow the <lin is, to the e(...liii,u' ami st- 
I nipt y 111^.; (be si.. i.‘ loom, to tin pi ess . baieiim Impp. is 
l)i\ coal eb'Vatoi witli binKwoiK lowei 

Metal slide eooleis, eaili NMtli 102 e..olin- plats . 

lion p.iiis, sheet imtal uoik, and eo\eis in the (ooliii|.; ami -I" 
looui 

IV.lal [■() 


(i ) /’/C's hisfdllafiihi. 
the stroneosl type, with 


000 


50,240 


1,025 

S.lOO 

■t.Tr.o 

1,300 

6,000 

( 1,000 


lluMiieti' I'li'^'"'* "I "10 ^Ivoiioo^t ly|.o, «UM ox|.,inM.m i.iUo go.ir 

,.a.e iiionl-l -oli.m. (np In 13 M.), V" 

steel mould see lions (at 22 and 50 M ), 4 st.el bins (at 11 M.j, 
ll Inii.l stool inoss stamps (at 'JO M.), «itli otliol aooossmios . 

Meli(' hi H[U0tle gutteis . . ■ • 

Total p ) 

(r) Sluilw f'dfx inuf hdnuni Dust- Ext xx'Uon Phut. 

Double section sludeo lillei nlaiit of Zeit/or dobiKn, with accessories . 
Dust extiactor aiul buiuei (llaase patent) 

Total (y) . 


30,075 ■ 

HO, 000 
5,050 


91,050 


9.900 

2.900 
4,500 


40,370 


5,164 ? 
3,500 


40,024 ' 


20,0liQy 3 




' iwvokfcSW 8Ro»TJ-OT4l SfelisSiSMSdT: 

'■^■*1^1 w'M II Hr • 

Objects. 


(</) Kuijin- <> A .« vxfi/ /( V 

'2 , HorizontAl steam eiifjims {dmineter of cvliiHlei - -lOO turn fstii'ke 

500 mm ) with tns'i^ion piston \alve t^ear f.M oj-eratin^' tio uii 
ami dry oiK'i-ation-,. oto. 

1 ' Horizontal st«‘am •‘m'lm* (-SO miu dinintir, lO'i iniu vii,.ke). I'T 

1 oleotno li^litino ... 

Ti'ansmission shatN, bi’annj:'^, etc., drnnio |tul!e\s, |*ijs lin-'^ md 

MS'es^oncs, oil e\lri(toi> fi-'iii sienn, water t.nik*', all non <'on 
striictMiial p.iit'', •'heit until i''o|<, e|. , k.wI lis.:h(s, non 
1 w iinlow 'tiiirs, ( u 

i Sum ( I . 

) ' I'"! il -I lo [.i] 

i 

I tost of (h. install. Knm (0 pit « . ui ol llo cihulitd iiiiioiin! 

j (14t,'J‘*‘.' M )) 



I'ol kl tost <*M In III" ha meal iipph iii" 



Total Pridb, 


15,400 

:tooo 

I t3,400 
lo'j. m 

ii;,oin> 

'Jd.Ml 

174.400 


In addition -('..-is ol the Pnl'.i) I'UiMinp, t'mnd.il mii iinl 
eliiiiiin \ ^ ihout 
Kn lolil ( li.n s nid sninli n > 


Tot kl ' os( t.| 111-1 dl.ktnm 


is:,,ooo 
1 1,000 

o;;t,400 


2. /tr’.ty'Mtsns "/ '( I'lU'liirif ii'ifft I ii'n jir* n'<i I iihr 

two plato coolnrt'. coiuliitiotl rxlintt.sl dti'-l ext nud ion, stn.iiii jet (‘\1 noisier 
plant, iind four slcani I'uilcr.s t‘acli <if 11.") '-•j iiioln s surfiict* for 

a maxi nun a output <>f 12 l)\V mdustiial :tiid dotncsl ic la ii|Un(1(‘H per 
24 hours, The \v;itci '‘outout <d tlm ci udn coal - ."ih piu' (‘(oil. 

Idle pip**'^, shafts, (dtu .itoi s, and hand (saiveyors am ^o proporl iiaied 
that tlo y (smld sei\c a fuur-pmss plant, hut in thr ease of such an 
enlargement it would first he necessniy to iiicrcas*' the si/,o of the 
boiler housi*, oven, and press shoj) to a correspond ( xtonf 

Meclmnical plant, inclndni;^^ installation dopooo inarhs^ 

Buildings, with fonndittions and ••himnoN 120, 000 

Freightage and snndnes l-VOOt) 


d'otal 4 ho.OOO marks 


3. 7s'xy)C74,sc.v of n lirKjntfh' forij n^ilfi Jour jo'^ Jnii r 

four plat(^ c<K>l(‘rs, seven steam l>oihtrs each of 107 s<|. metreft. 
il^ating surface, remainder of (sjuipment as j)er 2 lor 24 D.W/ 


^ ^..Without freightage ; f.o.r. at Zeitz htataoi. 

into consideration the estnuatc jirovided for the future extension 1U) 

“ to a 8i)ecial Zeitz estimate in IW. 
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iiuluMtrial and domestic i)ri(|uettes per 24 hours, 
crude coal — oS^per cent. 

MaclhnVry and installation 

Ihiildiii^^^s, inclv'lin^^ foundations and chimney 

Frei^dda^n*, aiirl sundiie.s 


Water content of 


.)08,d00 marks ^ 
185,000 „ 

10,700 „ 


Total 7 10,000 marks 

4. tds/s of It lifiijiirllr Joiififi'jl trilft I ni jn’i sto'cii fvhc 
(li‘irrs, six iticliiiiMl shi‘11' coohu's, coiiipletf d ust-(‘\ti’act ion plant, two 
lar^e l)i'i(|U(‘t0‘ scnh's, completely (MjUi])ped wot'kslioj), live wa^^ons, 
two pi-iiicij).il and oiu' hye-traeks, chain dri\en, one chain-conveyor 
i)rid^u‘, (‘Ic., foi' hi D.W. domestic hii(|Uett('s [)er 24 hours. Water 
coiitmit' of the ci u<l(‘ c(»al - 57 per cent, t ma \.). 

I\Ia(’liiiiei‘y and nislallatioii l,8i-lk00() marks- 

l)Uildiiii;s, includiim foundations and chmim-y tolOOO 
Frm^ht and siindi les 40,000 


d'otal l,StO.OOO marks 


5. f os/s o/ It f)i‘iij Iti Hr fill'll tl'ilji f it'i ! I I fourtnn, (ul)t' 

/‘\ t Wei VC inclined shelf coolers, comhiiuM] exhaust iliist extractor, 
lleth liltfu’ plant for inl( i naJ dust ('xl raid ion, twenty-two steam boilers 
each of 1 15 s(| nn'tix's heal ini; surface, foui' steam (aie^ines lor electric 
Hi^htini; and drisin;; tht' chain tracks, two hehtin;^ dynamos, chain 
con\ eyor-cipiipment- with hiidyi; ri'jiair shop, foi^^i' tapiipUKud, (de., 
for an output up to 7(i D.W. douK'stic hii<piett('s per 24 hours. 


.Machiiieiw 

Fipiipmeiit (0 pel cent, of I 070,800 marks) 
l)uildini;s with foundations and chimiu'y 
Freight and sundries 


1 ,!>70,800 marks 
118,200 
505,000 
5(),500 ■„ 


4’otal 


2,7 10,000 marks 


From thost' summaiies and the costs of tlu' Hobert bi-iipiette factory 
dealt w’ith on p. 5i)5 it. appears that. tlu‘ cost of a plant varies between 
180,000 and 200,000 marks per hri(jUette jiress according' to the dis- 
position and sp('cial (*(pii[)ment of the factory. In the Rhine district 
the cost of installatiim is takmi as betwa'cn 200,000 and 250,000 marks 
per briquette press, which stands in fair agreement wuth the above, 

' Accuidiiig to n Zeal/ '-|>o(a.il eMiinate in 
- Ai’coi’dmg to a Znt/, special e*tnnate m J908. 

According to tlie Ma^cliuitadalnik Bnckan estimate in 1900. ^ 
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57 % 


The excessive sum ^o\e]i in estimate 1 ac<-(»niitrj I’m* 
that pr()\ isioiis ha\<‘ bmi madt' loi- a fuluic »ailai nl 
pro>HH plant. 

ConsfMpn-ntl}', llu* (»!' in^-tallal i"n ot lii#\\ii(oa 

factories art' relatively lli^ll 


E. COSTS OF PRODUCTION 

1 Xtl l.»i' a twopi.'-'- bii-jieMe la<(.a\ 

1 2 1) W’ 111 i< |Ui*t ti"- 111 2 Minin ■;o')(2.''l^ 1JM>\\ m^Mitli 




\i 

1 hit- 1 . si I II ei'l li.|ina ii I' II ' I I ; • H' li i'- ' ( II 

( ' I'lli e :» [M I I lit . :i M 1 ^ 

I 1.1 ]. I I I . .1 O' i» \! I , i\ e i 

pij Liijui ’ e. II U .i'm' 1,1 ' r . 

I Oil I , . 1,1 I I'O .>■ I M V I . 

■j ( I ii'i. Iii'.w 11 I' i!' 

(.> lOni'i' 1.1 e r ■ I I !■. i ' i. in , . 

{h 


I'/jii .'til Ill'll. I il , ' " 

.1, Kliipl"', n i' s\ . 1 . I J 1 1 It. 

L' I li;^lli' i!t. lnl ilil ' ■ . Il i' 

•jlmll.T 

1 .'nil II Illn\ I ) l' 

3 \.| I pii jie |I|. 11 .itii )I ' . 

'' <i\ I 11 

1 ei liniri I i,.M '■ ill'' 

TJ\ mtlnf.i) li'i Im, e.'l t i 
;i 1" II e I t' nl ‘ ' - M 

t 

1. [.util h il 11 _ ' ! tni'i.' e 'I I ' 
K- |i,Ul I' I'l i' ill 'i. ' iii'l e 



.'! .'"I \I 


III . I I I L 



I" 


I'.' 


Il 


I'- 


Fi’om tills it appiai^ lli.it tie puf wnikiii- cnti .me 
markn per ion <>i 7 o maiKs pi i I > \\ nl biepeiti' I 
COrresj)on<l approxiiiiately to a\'i;m' wnil.iiiy Men iiu 
princi}>ally delei mineil by tie* emis nt tie ei iel< binwii ( 
shown more cleaily in (able I b* low 

Conseijuently, the eosts of coal amount tn bi-twe.-n e.i 
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BRI<3SET*ra^ AKD, 


Table I. 


Cost of rtu*. Crude Hrown Coal ])<t Hectolitre. 

' 10 Pf. 

12*5 Pf, 

1 

16 PC 



M. 

M. ; 

M. 

1 - ^ 

Cost of coal (36 hi.) j)er ton of bruiuettes 

3-60 

1 4-50 

5-40 

t 7-20 ; 

Not working <' 08 ts ])cr ton of l)ii(iuett<'s . 

6‘GO 

7-60 

8-40 

10-2(> 4- 

The manufacturing costs are obtained 

from the net 

working cost;*; 

simply by subtracting the costs of the brii 

1 netting coal. 

In this way la, 

obtained : — 




' 5 

Tami.k 11. 





(yOSl ol Ciudc ('ual pet IloctolitK'. 

10 Pf 

j 12-5 Pf. 

15 I’f. 

' 20 Pf. . . 

: 

,M. 

i M. 

M. 

' M. 

' Manufaciiimig costs poi ton loujurttcs, inclusi\('ol 



4-80 

6*40 

] interest and li'iuidiition . . . . 

i Maiml'aetui mg costs jx i ton In niiu'ttcs apait fioin 
; inteicst aii'f loiuidatioii ... 

i -20 

! 4'50 

1 


3-80 

2 ‘60 

2 00 

3 20 


In th(‘ ahovi! ('xaiiipli; there is an item oT OhS mark per ton Jt8 
wages for a staff of thirty-four nu'n, which is absolutely esscuitial, and, 
particularly at the rat<' of wage's paid at the present time in the Rhino 
district . 

If the \va^^('s per shift ;ire, for (“\:unpl(‘, marks and 1 ‘S marks (instead', 
of 3T) and ‘J'o marks), and thi' salaiu's 175 marks (instead of LM)() marks), the, 
total wages are diminislu'd to 0 S mark per ton of brn|nettes, represonting. 
'a I’l'duetion ol IS pf. 


(\)nsid('rahle economit‘s in wage's may he effected hy considerably^ 
eidarging tin' plant and increasing tin' production of hritpiettos, sincOj 
the capabilities of the staff and workmen are utilised to a far grefiter 
extent. ; 

Obviously, a rigid economy is desired in the materials so long as-, 
no disadvantage arises to the moving parts and machinery thereby^jlr 
such as would he the case hy tlie application of a cheap inferio^ 
lubricating oil, which easily becomes acid and has a very deletefiCjtjp^ 
effect on the life of the machine The value of an eflicient meth6d\^ 
oil removal from the steam, which at the same time provides as comply 
'^a recovery as possible with subseijuent use of the cylinder Itibrjipt^^ 
."oil, has already been shown on p. 807. 

' Staff of a Tivdve-Pn\^s Fariory . — A twelve-press factor! 
r iiOWcr Lausitz, with a daily output of about seven 
two-press factory employing 84 ‘men, 



i'ECOS'OMI^S pl BROWN-COAi mW’?^ 

'' ' • - ■‘- 

^ only 3‘7 times that of tlio j)revioiis case. staO' 
soinewluit as follows : — 

j F';. . Diiy rtin! Ni^lit ShillN / ■. | A'l-lil 



i («) Wet [in'jMiral lull — 

> *2 Huft coal ban<ll'‘i'<. 

18 odn-r wtjikmun 
' . - 2 fureiiu II. 

" {*) t>ry {•it'jeiutiuii ■ — 

4 rtVOM !ill(‘I> IH l!ir 

1 . CiiJll sttui' 

I ‘ 6 o\ ('ll ,il ti’iui uit-' 

A ‘ieu'iln itti U'l.iiil" 

- I 2 W 01 111 UullV' Noi .it 

[J t(Mi(!aiit^ 

2 I'oieiiit ii. 

y, (f‘) i’ross liou-o' . - 

^ ^ 12 [IlCSst is 

4 jiiess dll* tilt' is 


1 M lioll.l llOl.M. 

} ,.m 1 t,!!, is 

() ■'!■ k( !•' 

J I.Mln> 

1 i lii. I siokn 
( ‘ rii;;ii<i' t>- oil - 

ti it i< ti'l ml 111 

(li.i . iiyii.' ^ iirl 1 1 

ill. J.OW. 1 ill. 11 . 

, I K< |. Ill -In J' 

I t'O. in m 
1 VI lll'i' I 
1 tin I li m.i 


i) I, Oil' i no: I 

P i\ -lull ‘U) wumen i 
Ill'l \ OlltllK, 

Ni Jit --lull 20 li'atli'fK 

.Oil 1 0 \ I 11(1 Ilf age. 

lOlV aini lllLlIll sIllKS ~ 

2 !.’» .niDtis.. ilinri- ! 

2 si MMl. ! 

2 li jnliii;' l"ii nn n 

1 liillin I'r |.i I li'l 1 I IliallUgl’ 

1 In' I'l" II IS lO k I It;; rtiiil I lie 
I'l l<|n. Ill I n till V 


T1h‘ ciist.s of if[>aiis aii<l I pait^. pai t iriil;'i ly tlio 
/itoain table (Iriia.^ womi enuMyni^, jncss dic'., ami ^laini^-, nmst be 
j' limited as niueb a.s {Kt^^dilr b\ (ao lul tid\ woikiiiL;. seb et ion ol tlio 
inont suitable inaP liaK b.i (hr j*ai I s sul>|t(t mi to \\i ai, s)ij>mioi metbiMlH, 
and by cat ly iiii; out i Im t'rjMii \soi k itii i n \ i-In i m tin pa if pp !{S 1 , kOo lOli, 
- 423-424, 4 kk 41.“), and II!) 'bln- total imilm lai e<ists aie tlien 

voduca'd ])(‘low tb*' ‘ boM 1 st iiiial* -! in not a lew woik^. 

For ibe costs of dust 1 \tr mtioii ser pp .k I k .') I ■) a lid .''2 I 
,,, Tl. XJ Cn^l^ d'licre aic still to b(‘ .nldml to the w. irking 

CO.sis 

' * 1 , 6, d'lu' w'orks share ol tlio grui ral -'I ati ol the bii' pielt e I aetoi y. 

^ ,7. 44n' share ol’ t In* LTeiii'i al eo^ts ( iiianagmiieiit ^etieial inaiiageinent 

hratOsS and taxes ete ) wbndi fall to the Taetoiy. 

„ j; If tlt«‘ iXniounts I’oi (I and "7 eoinbined (loi‘ tin' abovi* Iwo-preKj 
"'iactory) be taken ns 0 ot) maik. wbieb is on t)ie bigli si'ii*, the total ne 
ton ol briijuettes Works out at 7 .’>0-p()o() .SOU niiirks, 

Table 111. below shous tht relation between the total net co.sts am 
Ktho,.Crude coal costs given in 'ral>le I , otln-r I’aeloi.s Ijmn^' efjiml. 

taiiik hi. 


Cost of Cru<J(- IjI'oh u Coal jm'i 

t ■ 


r tan of lri<[uctu*» 


)i! 


10 rr 

1 12 5 l’(. 

15 I’f. 

20 rf. 

i 

M 

M. 

M. 

k 

M. 

7 10 

1 8 ‘00 , 

8-90 

1070 

71 

1 80 f 

89 

107 



BRIQUETTES AND BRIQUETTINU. 
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* TheH(^ rofor to a small plant which liad not been placed in 

a fcavourabh' j)osition at the be^innin^, and which only permitted of 
moderate *prohts umhn' conditions of low coal costs and high selling 
prices for bri(|U(‘tt( s. l^arge, well-iMjnipped briquette factories working 
economically can produc<3 briqmdtes at about Go marks per D.W., 
particularly if they have a supply of very clu-ap coal. 

F. INCOME AND PROFITS. 

Th(‘ income iind profits of a bibjuette factory are obviously dependent 
in th(‘, high(*st d('gre(‘ on the selling price. 

In the vai’ions brown-coal districts ol (Icrmanyby lai* the greater 
proportion ot the works have combim'd soomn* or latm* to foim bri- 
(|Uctt(‘,-s(‘lling syndicates with the obj(‘ct of si'lling tin* whole of their 
outjiuts at eerlaiii ti.xi'd prices [un* D.W. (10 tons) l.o.r. at tin' nearest 
stations, w’Mi certiiin variations for diflereiKH's in quality and Ireightage. 

From 11)00 to 1!)0() the price's gi'in'rally amounted to:— 

In the brown-coal district of (A'litral (Jermany, Ix'tween 82 
and 02 marks pen' D.W. 

In tin' brown coal district of tin' Khine, between (85 and 105 
marks p('r I ).W. 

th'oni 1007 to loos (he lai’ge eommereiaJ jtriei's \aried-- 

For doinestn' briqiU'ttes, belwi'i'ii about 05 and lOS marks per 
D.W. 

t5)r industrial bri(pn‘tt('s (cubes and nuts) betwi'cn about S.5 
and 07) niai ks p('i- I ).\\'. 

^rins consK h'r.iltle (lilh’O'nei' in jiriee is l)iou!i;li( ;»)>ent l>y the l:ici licit the 
imlusti’i.il 1)1 niiK'lteh :in' iicnle I’loiii Coal subjected to nmeh less drying, 
r('(]uiring k'ss sti'am, and not iiiaknig so aii'.it a doiiiand on the boiler- 
Fnrtln'i', as (•onij).ned with doniestie bi upu'ttes, the iiidiisliial cubes and nuts 
are enabled to inaki' iinieh betti'r use of tin' section of the press mould. 

At an a\ erage selling priei' of 100 marks [ler D.W. domestic briijucttes, 

and a net ci^st of . 80 ,, „ ,, 

the profit amounts to . . 20 marks per D.W. domestic briquettes, 

HO that a yearly production of 800x12 = 8000 D.W. provides a net 
profit of 72,000 marks, which i.s e^jual to 10 per cent, on the costs of 
installation (445,000 marks), and which, moreover, has been made for 
about 0‘2 years. ‘ - 

With crude coal co.sting 15 pf. per hectolitre and net costs of 89 



W:'^, '’ . ^ ^ 

JbritjiiiatU^ (Table TIL), the {>roflt« wonld fait fo 

per D.\V^, 39,(M)0 marks yearly, but still protidiii^ u yield pj 

|S;T6 per cent. • 

y^"f. Oir the other baud, lar^v lloutishin^ works with not oosts at al>out 
65 marks and a solliiii^ piioo of 100 maiks [uMiiiit ol^ making a profit ol 
tAboui 35 marks per 1)\\ wliirli. for t‘\amplr in a pii ss im‘U>rj' 

^-with a yoarlv output of oOx-ox 1‘2 loOlM) 1) \\ and citstin;^^ alMUil 
1 , 575,000 marks, niakfs a y^ailx inrono' ol aUait .)‘2.)000 marks, atid 
ijjprovides a profit of about 33 pm (s ut 

Prominent notice* should bo t^ivcn to tin* lact that w. i^ood timos 
;such firms have always appln*d ipiifc ctaiodciahlc piopoitions ol their 
.yearly profits to the wdlaic* of tle ii employers ai\d to (ihcr us(‘lul 
objects. 



SWTION XII. 

STATISTICS APPLICATION OF BROWN COAL 
BRIQUETTES. 

A. STATISTICS OF BROWN COAL BRIQUETTING, 

II A (^s'^lVI■: statistics of hiown-coal lui<|Uctt(‘s siinilai* to tlios(‘ ^n\'on 
lor pit -coal hriipict t«'s in Part. I., p. i'to cf , 'vil* not. l)c ;^o\'cii here, 
since tli(‘\’ lia\'(‘ alr<‘a<ly hciai dealt with verv cxhaustixcly in several 
riMaait puhlicat ions,' ('spi'cially as concmais llu' two most important 
districts, vi/ the llalh* Mining' Commission disti’ict and th(‘ lionii 
Miniiie Commission district., particularly the Ihuhl-Cnkid Mining 
ri'^don, which has heen dixidisl into th(‘ Ixast and \V(‘st. ( 'oloynii' districts 
since' 1!)()S. The' author limits himstdl’ tln'ii'Tore to a few important 
tiynircs and re\ m'ws 


1 Ckijmw h.MPjHi; 

RelVrenci' should first he made' to the' table' “(\)al Siijipliees and 
Ih’iepie'tte' I’l’eeehied on ot the' (leMinan lumpin' in the' 3a'ars IhOl te) 1907,” 
ceintaine'el een [)[>. vi vii of the' Introehiction te) this heiok. and also to 
ti^. "1 (elia;;rams, e'tc.). 

The fieiircs in tlio (‘ohimn “ Bri<|Ucttcs and Wet-(,\mipressed Blocks” 

’ ( 'ollcclod work'-, Iht Ih mnikiihh iinidKstnf, l!)o7, 111 Kcoiieiiiirs Section, 

l)y S. lleisicrt, p lie tf , fur(li(‘r, 11 Main Sectieii, '‘Du- lufclianoche Aufbereitnng 
(ler Rraunkolilc, ’ hv llicliter, )> Oi) U .'>>(/ Pi* Kntini'klitnij dei ihtuit-n'hen Brautt- 
kohlenjjidu^fi (<’ inx! ihie r>idintnu(j Jur die Jlou^luaiiduKonjuibi dir ttYdlirhen und 
sudlirhi'u I k'idsi'hhnid, by 11. K Ikikm' ((ilurkauf, Ivsksi, IDOS, Noy, ,'14 to ,38). See also 
Z. f. d Bfi'ij H.-, II S -ir<<!r/i I I'r St , Stalistif.s part Jahrbuch de) dentsch€7i Braun- 
kohleii-^ Stfiukohlni- und Kitli-lndudi if (publislioil by M ilbelin Knapp, Halle a, S.) 
contain.^ a list of tlie Cleiinan blown coal ami coal ])ils, wat-coinpression and briquette 
factonee.^e, ck'., witli data legarding proeluclion, working arrangemenla, and installa- 
tion, a.s w'ell AM the aeldrcs.sos of the director.s and oiTmnh— Bolters Kaleruler Jin Kohknr 
interessentni (Dresden, Clerhard Knhtmann); Bmj.- uud llutUnkalmder (Essen, G. D.. 
Ik'O'deker) ; Juhrbuch f. d. Beri) ■ u II Jl\>rn m Ktjr. Sachsen (Freilierg) ; NaeJm^hUn 
/lir Handel und Indnsttie. 


578 
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• . * 

refer oxcliLsively U) brewn-roivl briijUettes in the 

He.s.«ia, Saehsini-AItenber^, Ihun^wielv cllstriets. and^xny lar^<‘ly to 
brown-coal bi'i(juetlrs with eonsidcralkly Irss w*t‘t -('oinpi (‘s.srt’ hKn-ks in 
the Bonn (listriel The dax <>1 tie* blown eoal in 

the two main districts fl.illc and Bonn is dt pu-tcd l1i.l^lalnnlaticnll^’ in 
h^. 238, xvhich shows at .i glance ilic ciioiiiious steady increase* of 
bri(|U(‘tte‘ production and at the sann- I mic ;^o\i‘s tlic nu:iil>ei ol pit'sscs. 
In till* Dalle distiict IS shown the dixisi.tn into the bianktoii a < ), 
(including the Lowei Laiisit/. West and Bast ('otthiis distiicts) and 
McrHl'blire A I'l'W e\ain|iles follow 

I it> 1 1 1 inf f i> (Id Ilnl/i M I II m ' I ( oin III ( i< > II Ih.Irn * ni BMIIi 

Of the total salt s of brow n et.al IIO 07 1 2‘*1» tons in the ilisl i n t i|ui ino 
11K)() - 


dOllSpta cent w as sold as ( I ude ( oal, 

43 73 w Ol k. <1 up (<i hi i.jin i te-. 

I i'3 Wei tl h|o< k . 

3 12 in dist ilkit I' III plaiil - 

2<>tl- , iiseil loi li'in^, aiel a small tjiiaiililx (270 

I oils ) was w t»i kt '1 up to hand ] a e ,si i i block s 


' <- U II -< 'I ]'(‘i t"ii < ( 
‘,)il lilt 't\ "I I't , [Uf! Ii 

1 I I'jlli t 1 1 ' 

1" "‘I'e ol 1 ,1 i.]iM t f( I'lMili 1 

•i.il l.i.l '■ 


< hit pul pel' 
reopfr ! 
\ on 1 


Kruiik !"! t 'li-t n> t 
Murst'l.'i, ' 


j M.iIk'I’s., 


tu|,s 

I 7 7i, 

2,sno nil 
CJ.T le 


[ Wliolf Ikill. .lotm f 7 ti'l,'.-:!.'. 


a 


Mri l'i,04‘J 


(yoncei nine tin* si/e of the indtist I y, t he \ ai lolls tai (tii les pi otliiced - 

1 xvorks ((daia) with 21 jnesses m Ihite faetones, oxei 300, OOO 
tons (334,2.32 t< »ns i 

0 works each xvith 10 to I I jiresses m one oi two factoi ies, bet w'cen 
200,000 and 300,000 tons 

14 w’orks each w'lih 7 to l.‘> pi esses, b<*t v\ ecu 100,(K)(i and 200 000 tons, 

36 ,, .. 4- „ r>0,000 „ 100,000 „ 

22 M 25, OOO „ 50,000 „ 

18 „ 10,000 „ 25,000 

jO below 10,000 tons. 



Tboustnd bna 



respctiM'ly. 



At’PlJCATIOt^ OF BROWy W aI mUQt^KrTEi^. 

The raaxiinum avera^^ output per prosit in the^ ) t*ar l}K)(f vwa, 
attained by the Heye [ut (Annalmtle) West ('oithu'^ di^tiict, wilh ^4 
23,878 tons. The prineij)al airas^of siile wa'ii* - nniiulcnlair^' jaoviuCe 
(alx)Ve all, Berlin), kingdom nl Sa\(tuy (ahctw all^ DirMh ii). province' 
of SiVXony, and the 'J'liunni^ian Stairs 

4 

2 . BniifU'tfni'i in fl>>' Knrfnr Jir^hhOiiLf I Mmnt'f lh<{rii(. 

j I'.-t l’ S ,1,. nf ( I lldi ( ''.ft! |. 

y, ' ( 'l U.ll < '--ill - * 
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11 
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.Swi!/- ll.llul I-U^i lull 

111 ^, Auntriw, 
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Hal). 

It.iitiittrk, 


ptM cent 


i' 

.. 1 t lUlt 

p. ic. lit p* 

1 < k'liL 

'1906 

.S3 ‘2 

!•) s 


9 4 

1 2 

'1 ‘2 

-'1907 

' 84-0 

16*0 
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S 6 
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Abcrtrt 60 per cent, of the total .s^tle of bii'{Uetteb in («ennany wont 
of the Rhine province to tiie loft ol the Rhitie, abc^t 
.the right of the Rhino, while the remainder went ^ 
Provinces and States and to Alsace-liorrain^ 
ihd S. Germany. 
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8 . Rinneii) of iho P rodnctufa of Broum-ihKil Prlqvj'ttcH (IncliidiiKj 
Wd-Ci, ntjo'<’w('d PliML'i) in fJ(f (Prnutn PJnijdtr dnrliuj 1907 .^ 



1‘ioduction of 

Xundiei of 


Distnet. 

l>iown-(^oal 
Ibujuettes and 
Wet Com- 

liinjiiette 

Pi esses in 

I’nncipid Minnif( Districte 

Ol Areas concerned. 


pressed I'locks 

1000 or 1907. 



A. Id 

C'^SIA 



tons 



Hiille iM an 11 ( 'on inns'll 1)11 . 

7,70'Jdk'i8 

.SIO 

East and West (Jottbiis, 
Maudeluii^', llalherstadf. 
East and West Halle, 




Eish'heii, Naiimbiirg, Zeitz., 

I)<)nii ,, , 

.‘1,0 Jl, mil 

207 

Hnihl rnkel 

l)i(i.slaii ,, ,, 

‘JOH, iO.J 

a built 20 

Duilil/. 

(danstliiil ,, ,, 

.sy,5‘J‘J 

11 

l!aiiiio\ei and Kassil. 

'I’ota! toi ,ill I’liissKi 

i 11,O.VJ,607 

about 7S 1 

j 1 


li Dull' l: Dl' 

KM \N Sr \ 1 1 S. 


Sa.xoii Altlicnliiui,' 

7‘t7,<iJ,’') 

1 

Mi'lls. l\Ml/. j 

Hniiiswiok. 

407,.ss() 

20 

llelllisteilt j 

Kiii;.,olom ot Saxony 

101 , Otis 

2t; 

beip/ij^' niiiie inspector’s I 
dist net , ali()ut 90 pel cent. ' 

Anlialt 

22i>,H;h; 

18 

Diesdi'ii mine inspector's i 
disti let, about 10 ])ei cent. 

(liand Duchy ot Hesse 


4 

Total 

l..s37,l>.D 

.ibonl 1 1 1 


Hiaiid loL.d lol the eiiijuie, 

1‘2,800, ni 

S95 


Sinn ol A and 11 




or this ^Maiul tolid it is ('stiniatisl a[)|)r()\iiiiati‘ly that 1 2, 800, ()()() 
it)jis jiia* l)ri(ni(‘tt('s and the r(‘maiii(l('r \\ at-c<)in[)rc.sst‘d blocks, since the 
production of tha hittar in tha pravi^ais yviiv (lOOO) amounted to 
588,22!) tons. Assuiidni; that tha a\ai-a;^m sailing price of l)ri(|uettos 
durini^^ 1907 was 9 5 marks par ton, ’ tha value oF the total out})ut ol* 
hrown-coal hri(iuattas woi'ks out to 110,850,000 marks. 

Ilaisert has published a compr('hansi\ (‘ list oF tha various (jcrman 
brown-coal s^mdicatas and bri<|Uatte-sellinLj a^'ancias. 

* Aicoidiii^' k) l>nt[Ui‘tt(' |iii><lucti()ii ni \(t( hi ichteii lui Handel and IndnUne. 

' See till' labU"' on (.he developments in llie priee^ of Innpielles in tlie jaddieationb 
ot Jk'isei't and Ooker eited on ]>. aVS 

'* “Die Kai'telle in der Braunkoldenindustne,” Z IhannkokU^ vii , ltK)8, No. 24. 
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4. fh'(in'n-i ittif HynjUr ff{' I n> jun'fs *1 ifl K >' jmrt'' (iii'imnt 
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Ini|><)rt(‘d IVdiii Aiistim lluiiLrayx ASsst i,ui^ 

Ilnllaiul 2-i,lSA 

Swit/erlaml l2S!t:!n 

Fraiicd 

A list 1 ia ■ 1 1 mi-.n \ I A 7'JC 

1 )('nniai k "» 1 1!7 

T* 'I a 1 I- 1 7 ,s7( > I * ais 


A l\< nf lli'xj II' I*' ^ 'll (ir"if<r III ill. \.ai r'n7 r.ailih 

and its sakiii'k'^ 1771 cKMhiis l.iani. it.s ..|i!,il c. A_’ J ihm criit. 
ol’ its l<'lal 111 . 1 1 . (|un . III. Ill lA lat tli. 141 . at. i jH.iliun ul ihi' 
l)ri(|iU‘tt'''' \\rii‘ (4 l*iU'"-iaii . > 11^111 lli.- 1 . inain.l. 1 w « 1 ■ .‘1 Sa\nii 
inaniil’actuia 

I ] \i M 1:1 \ 


111 htiMi A ii^'t 1 1 1 jn.Mlu.Ttl a total <>1 2 ' 1 1.7 7 I I- i < .11 > . 4' In < i\s n coal 
an.) oiilv 1 1 1> 22*1 l< 'if^ ol 111 (.w 11 ( ual III i.jii. tt. '■< lia\iii„: a iii..ii. \ vahic 
of l,i:U,:{A7 ki 

T1k‘ 1 a . 11 .'i!^ "I ill' MiO'>iit\ >a \ii'h 1 01 '-• 1 , 0 . . - ni'.i.' . 1 iil\ tli.iMi 

of the |ii 1 in ! j . li ‘'".1 1 . 1 ' ' 1 1 h I 'll \ W r.< ill* III! I J . I la.i a , 1 .1 . 1 n 01 1 1 \ t o ;i very 
slight e\|.ait, :i> li ill. ,ei\ 1 '. . ii j.-.iiit. 4 ..ul ..ii ]> in hieji.. 1 1 4 without 
the 11^. .)f i hiii 4 . 1 an. I ( 111 - o.uM i.n<|. 1 (h*‘ la I'jiea I. o Ihl'jiuA- 

tiiiy on ' iir ( A‘! mall ]a 111. i|.I.‘ h I ' h. .’11 111 ..|M Mt I'.ii f.'i I 1 . aiL' t im.' at Koiii^ts 
boi'i; a Ivam n 4 a f. w .ah. 1 [.l...^ |i.)--.‘'->iii;r .h|."al-.a mm.' . iithv hi'.iwii 
coalh, 11. he) in wat. i 

Aeeonliii;,' to \ Zee-.', li'.' Kaoilinf nine .a th. I’l muf < 'i. ihf |',at4i at 
Kr/eiiina h lias pi.i4(i(..| 1ai|n.'(l(^ ^iie .• I'tiir, \ ^-oal.r luieliiei: power 
and hvLnosco[ae nature is imput.Mt t..th. .'..4 l.\ . spe. lal aj.p o nt us f factory 
Hccret) attailied to th.' pie^- mouM 

l'’or a (h'SiTi pi I. ai of the pio..-- .a ni.ikiiip tie' -..i ille.i K iuiiia/)l»' lai 
(picttfM from lir.iwn Hi.ii .'.hvi (Kauma/it/ it \S.'s-.lin r.'.h. im 1 . ji (ils 


111 O'Nii.K (4)1 NTkn:s 

In other conntrii's, even such as mine la'own coals in lar^U' (pjan- 
titles, briquetting, if it is curried out at all, is still in its iniancy and 

* For the coiniKisition of Itobeniian brown voab, see jip. liOl 

* “ Anfbereitung Brikclliening mid Viukukung 4er h'llmnsclien hraaiikobk'n,” 
Z. BraunhihU, vii,, I'JOS, No. 3, p. 30. 
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not Vi‘ry extensive— such as, for example, in the United ^States/ partictH 
larly in California and dexaH. Hero, however, as in Austria, ^6 
trouble appears to be* that the brown coals can cmly l>o su^teessfuD]^ 
bri(juette(J by th(3 ’‘so of a bond (chieliy asphalt pitch, a cheap 
from the (yaliforniaii jjetrolenm industry). 

Since, how(!ver, tlie ;^dob(.‘ contains a number of deposits of eattby 
brown co)ils eapablt* ot biiijiiettin^ souk* of which are very extonsiVi^ 
and are hardly opened up at all at present, the future of brown-coal 
bri(|U('ttin ;4 would apjiear to be very pnjinisin^ 


B. APPLICATION OF BROWN COAL BRIQUETTES. 

I (Jkn’khal. 

The eoniinual lai^^c* ineii'ase in the applieat ion of brown-coal bri- 
ijUi.'ttes is diK', not so nnieli to the incivas(‘d use* of fm*], as to their 
sp(‘cial pi’operties an<! ad\ antai^^'s (ef. Si'ctioii II., p. 2M5 e/ .svvy.), and td^‘ 
the (itlbits ol tile \arioiis worlvs and swelieatt's to place tliese advan- 
tuj^es ov(‘i’ I lie i Dels (pit Dolieniian l)r()\\n coals, wood, etc.) already 
in tin* inark(‘t, in lln'ir propm- Iii;ht , to tiiul and cultivate new spherejs 
ot use, as well as to ariaiii^e and laeilitate tin* nmintenane(! of a regular 
sup])ly ol l)ri(|ueitt‘.s at as low a priet* as possibli* e\eu to tlu 5 furthest 
launoved eiistoiiier’s 

^hie ol the most imjiort.iiit laetors with regard to domestic bri^ 
([Uettes is tie* support- ol linns inakiny special biiijuette ovens or 
lui'iiaci's. In the |{hini* district this is elleetisl in a \(‘ry suitable 
maimer by tie* (\)logn(‘ IhaipK'tte Selling Agi'iiey liy means of the 
following nieasuies - 

1 . I lidroiiL^li lUM'ste^.U i(Mi (lu'utmg ('xpeinaonts, etc., e.u ried out scientifil^ 
ally) of tin* various .s\ stems ol furiiaeos, and tcchmcul aijviee as to the re^ 
nioval of all tlic ohsiu ved di'fi'cts . V 

I*arlicij‘alioii III the nuMsiires adoptc'd for ;ul\ ortismg and popnlarjsilJg^ 
tlu.so hi’Kpu'tte finiiata's which liave passed the tests e 

d. Ihireliase of large ipiantities ot such approved furnaces for supply^ff^’ 
users of hrupu'ttes at or Itelow the net cost price ^ 7 

Ihe equally important instruction of the customei*H into the c<OT 
treatment of l)ri([uetti\H is also undertaken by the same agency 

1 . By printed circulars givuig doUiiled instructioua on the use , 0 f dp 
briquettes as well as on the semi-stoiies, cubes, nuts, etc., whioh | 
tl^e various branches of industry. ’ 

' ' '' • ^ ' 

' Jit-numthly lUUIditi of Ou- Autt'i'tam JiisUtute of Il 

p}>, 7S9-828. • - 




(»V im()wj^-,a>AL itRiQ0iSTiTlfc4;^v^;:'5^ 

^ tJ. V^tely, bj meaiiR of lectures enmnutiu^ from llu svinlicuU' nml fjiVti* 
engineers, nnii?tt»r bakers, etc. 

By inoans of free-lieatiug oxpenmeuts carri^l out by exj^Tts in tbo 
of proeiioctive customer^. 

All those UH^Iinical applianrrs wlncli dtret a chrai't'ning ot pro(lUC-‘ 
^iidn, loading, or trans|K)rt of ))ri<|U( tti‘s an* ot'^rifat inllui iici' in increiw- , 
the sales. 

' Attention nuist first Ih' ralb.l to th»* (r<tnoiny in wa^es to be ^ 
: effected by general introduction of the iiu iIkmI oi ‘ ehntc lt>ading 
’ domestic briijuottis (^ce p .V27), lintlua in tlm utilisation of the 
cheap' ship freightage wild (‘\ ri possilile ((•specially on the llhine), and 
also to the erection of the ne( ess.-ny loading .ind uidoading appliances 
such as those at ^\^•sscli^g on the Kliiiie and at Kheinaiihaleii near 

Mannheim. 


In Wessehu^-Weifl the l.ii.|uUies oe>iH.\eIlMl ii.>i,, lie 
into trough sliajted \e»seU opeinDe it the hi>l(niii, uhiili .nc liltu’d In the 
various cranes (iMcIi li.'oiuir a i i('.i<n\ "i loo tu||'^ m ten lioui>) h'l loweimg 
‘through oponiugs juiu ilic ships huhl (iiMiili_\ stio lu 'too, and <h’( .isitmally 
1500 tons), wlieie tic hii. pieties ne ilumped uitli oii!\ .ihmit 'J per Ci'ui. 
breakages. 

At Kheiliau, oil .1 I’tl gc un'Olldol loo.eie-, epillO'ihs till Ihlipie.tt-U 

’ selling Agency in 1 hoT), .i lai^c i lam piu\i(liil with “ alt' iKls to tJu' 

unloading from the shi[>, the Ooi.igr. and icloadnrj on the lailwav uaggofl. 
The total costs, includme mO ics| and Irpnd it mn. n neon I l<i o m n tin* costs of 
hand working i>cnig at host lo o, IJniok^ 1 heu is unl\ o to (» pci I'cnl. of 
waste prodiicci], and this is I i< 'st 1 \ in I u C'* pic( es w hn )» < .m l»i sold for Midustnal 
purposCH in Mannheim at l'•<^l(•d pix's 1 her* o, thco tore, a inlal of only 
about 8 ['-cr ciMit wiiah (an hi (imnli‘<l is wastr 

By virtue of the Oiminution in (laiopoit cn'is himighl almut hy ship 
"^"freightage, llio BriipicUc Si lhng Agi m \ lia\c hi i n alih to i onsidci’alily ni- 
ipr(MUiO tlio sale of 111 ow n-coal hriipn t O-s m Sent h t Jminan^ 

'./* Further, .spta'ial attention must In* called to the ( oiisnlcrahh* reduc- 
tion of railway freightn, the taiill politics of tin* States conceined, the 
Idevolopment oT*the light raihsays, etc, and then to the imiiorUnt . 
influence of the measur<'s devised by tin* biiijucttc produccrH and 
f selling Agencien on the mmehanting ol hi iijuctteM . to tlie, briijuettC 
p^ket/the sjxjcial conditioiiH of delivery (priecH), erection of HfcoroH, 
of customera, showing at exhibitions (.«Mje j>j), 528 - 5211 ), re- 
the users, retail sale according to measure, weiglit, or 
00 op. 

ou tliw J)0i!it can W* g»llieic*<l from the work# of 8. Beisert 
Brilray olhldMlato iiti i». &7E. 
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URK^UOTES AND RKK^CETTING. 


In tlu'- followin^^ pji^o.s simply th<‘ various types and coiinitioiis For 
eU’ective iist^ of domostie l>ri(|UeUeH and industrial bricjuettes, to^^ether 
with tli(' Ji(M:es.saiy ovens and other appliances, will he dealt with. 


0. APPLICATION OF DOMESTIC BRIQUETTES. 

I (liA’Kim. 

Aeeordiiii^^ lo ( )ellej ieli,‘ I he |•«MjUll•ements lu'cessary in a vood room 
stove may he siimiut'il up as Inllows 

1. As complete a eomhusiion of (he fuel as possible. 

2. Fr('e(lom from smokt' 

d. thleet-i V(‘ ( ransler of IkmI 

4 Simplicity in attendance and eh'anini; 

d. hhli'ctiNt' re;;‘ulation aceordini; to the \aryiii^ heat reipiirements. 

t) Suitable eiiculatioii and ieii(o\al of the looui at iiiosplu'D^ 

7 I Vi'ViMit ion ol th(“ e\it ol i;as(‘^ into the room to b(‘ heated. 

S. .Mod('iate price and pleasiiiL; external app<‘aiauc(' 

W ith re^anl to the numtuous designs of room fuinaci-s for j)it coals, 
heat ini;' e\[)erls ha\ e i;cn(‘rally succimmIimI in .satisfyin;^ conditions 4 to 
S, particularly in tlu' modm n type of i('milat< d chaiyt* ^^rate (.Condi- 
tions I to d, howevei , ai(' only fultilled more or h‘s,s incompletely 

Th(' conditions with iei;;nd to lloheiuian (U’ other similar brown 
(‘oals arc mu(“h in the s.nue jiosiiion, and aie prob.ibly somewhat inor(; 
unfa\ ourable, lu'causc of (hi‘ hiylau' eont<‘nt of wati i ( )f the laaitin^ 
\alue of th(' fmd buriuMl in room furnace's, only dO to dO [H‘r cent , at 
the v('i'y be'st ft) [xu' ce'iit , as ayainst (>.’) to <St) [x-r cent in th(‘ case 
of indiist I'ial furnact's, is ut ihse'd (4lect i\ ely, i >\ i^ive ii up to the materials 
of the oveii and thi'iiee' to the' atmosplh're' ot the r(X)m. 

This inellleieiic}’ is lar^U'ly ihu' to the' fact that the us(' of a lar^e 
excess of air is essential because of tin* iiri'^ular i^uisilication of the 
coal and tin- tciulency to form clinker As a r(‘sult the. sutlieiently 
hiyh tempeiatun* in the eomhustion s^iace* lU'Cessary for complete com- 
bustion cannot always lx* aitaiin'd. tin* formation of carbonic acid is 
rendi'red mon* ditlicult, so that soot is formed in ^'naiter or lesser 
quantities. 

Thus a considerable (juantity of heat is conveyed to the chimney 
by the smoke, nitro^mn. and excess air, and is rendered useless. Even 
with nood combustion the products pass out of the furnace at far 

‘ “ Ueber Zininiemfen fur ItraunkoliU'nlajketts,” papC'r t\'ad before the Gesell- 
(>cbnftei versAimuluiig de.s F.nkettsyndik.at^^ zu (\*lu, August 3, 11)03, by Oellericb. 
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too hi^h a teni|H‘ratun\ and thus incn-asi! th*- socail.'^l cliniiiii'V los^. 
riiis diniinislu's a.s tlu* dith*H‘ii<*r ut' IkUwihh (hr initial 

touipnratiUT in thr r'»iiil)Usiion sparr and that »il (hf Ira at (ho 

entranco to tho olumnoy iiu-oaM s ^ 

A ccrtiiin ainount ot h.Mt must i'r t<t tlu- (lumiKO iii tu'dcr to 

uaiintaiii tin* drauLrlit it o-. h t pit. h lint it .in .oroaum tli.' irsistaia-o 
ofterod to tho inliouitiL: m 1>\ tin iml. Imt O tli- •iMt-'i r ituir of 

lOO'" to lot)'’ (' 1 -, ample t'm till- piiiptiM- 

lli^rher t<'mp'“!,tt un ul tiie l!il<' • e-< lli-Ol.u, )i,,|a O' t ( liuuuev less, 
whicli IK to l)e 1 1 u t‘i { t " pei>i 1 1 n.'stn • >1 Inal ts i 1 1 sii 1 1 . u I > e n:n 1 1 a luait im: 
surface, or l(» its imMln 1 1\ . osr 

Hrown-ooal hiiipi'lles show up m a much iii'Ur i i\ oiiiai'le liL^ht 
than pit and otliei o| (.m 1 hom (h«- point "t n u w oi tll’n'liNi' 

utilisation As pointed out on p ■UU "m/ then '•je.i.il pioprities 
[lonnit of huinine with a smallei . \e. s.s ,,i ,iii It m tie lehu. possible 
in the ordinal y i ooin turn m- if the ;^o a t . is t lio>eii na 1 1 ow i noiieli oi*. 
as Vei’\' oftiii liappein m omiiinj ilio-eili. i to iiiidu a nlatncly 
hirin' piopoition ol the leatiim \a!ue <>| t he lu U|U< t f . s u-, I nl and at 
tlu* same time to olitain an almost siit(»k( |. .s , ,,ii,|,iisi ion li\ snitahly 
adjustine the air-siippK 

fn otliei respects til. 1 ) 1 1 1 mat uu i o 1 lie I n* I in a I -i a | ii- 1 1 e 1 iii naee 

will heeoine hettii the nio|. the lilliim pill ^ Willi lie ahoxeie- 

ipnrements and (im leon the < oimi i lu I oi lie laken n.l o e ( oinit the 
s[ieeial dial actei isi M'S of ile hii'pietii'^ l‘’ioiii iho' point o| \ ew the 
case of ii^oiitioii and th.e ola".\iMi]s is, ^ aimne^^ 1 1 mui a d' Ik ieiie\ oj 
air piov ide eeitain dilheiilties 

Most i' flu 1 eCi ut elidea \ OUI '' in hi Uplel I , 1 1 11 f I a i e I M 1 1 1 1 U p | C 1) U C 
therefoia* Ic mi m.ide with lie- ol.pm ol piodueiie^ a pood slow- 
ceunhustion stove 

Hcraime ol these difheiiltiis lie* aiianpim''il oi a diaronp shaft, 
which is canied out iii \aMoiis wa\s lee- pio\<(j ii'-dl mon oi less 
uusuitahlc hecaiise tie- l.i\ m ol hiupntti-- is \ei \ liahle lo \aiialion, 
and. <'11 openiiio the lurmn* smoke is \ei\ liable to mitei the looin 
In rtTt‘nt times, how<‘\et exjimimmits ha\e !>. en eariud out on slow- 
coinbustlun stoves built on ilillmeiit lim-s, ami lia\e led t,o various 
constructions of <|uitc satisfactory typ< .s 

II. BUHNIXti BltK^lT/ITES IN C'. MNIUttc \L Wt) d’lLK StoVKS. 
Before proceeding with the des(;ription of these, simple r<)oin stoves, 
in which all kinds of fuel can he burnt, will bi? first dehcni)e<l, 



tilien some of ^thc better briijuettc stoves with charging ..shafts, 
be considered briefly,' for wliich purpose OelleTich’s paper 'will bet 
discussed! ' 

The cylindrica’ iron stove is the simplest form of the ordinary 
stove. Air enters below tln^ grab;, and the hot gases circulate thrp^ 
aii iron.cylind(U', from tlie upper end of which they pass into a 
pipe. Such a stov(‘ adapts itself Indter to hii(jiiettes than to pit 
and it is only tu'ci'ssaiy to limit tlu; air-supply and make th^.^a^l^ 
narrow enough 1 )ou])l(‘ grates, about 4 to o mm. a})art, arranged inBuch^^ 
away that tie* lowtu' oni* is fixed and the ujiper om^ movable, are niost^^ 
suitable, sinci' hy this nu'ans si(*viiig of the ashes is easily effected. lii/' 
cylindrical stovi's the eonditions for deAidopmcnt of heat and size of , 
the heating surlaei' are not vsny good, tin* regulation is faulty, and.th©'- 
heating ctlicieney is only 20 to 00 p('r e(‘nt at the outside, even when the , 
lusaiing surla(‘(' is increased hy tiu; [troN ision of long Hues. For burning^' 
bri(|Uettes, how»‘ver, il [lossrssrs the nd\antag(‘ that it is easily attended 
' to in sueli a way that no smoke (!an ('liter tie' room In order to obtain;' 
better eireulation (»!' tla* atiiiosplx'i’e of tlu' room, tlus iron stove is often 
jacketed. ’ ' 

Th<‘ Tifc OrnL — Adopt(‘d foi a, long time, ehieily in the north 
east of (b'l'iiiaii), the tih' slovo differs from the cylindrical iron stove.., 
cliielly in tlu' mab'rial fiom which it is made, further, by a consider- ' 
ably gn'ater eoiiihustioii space and in tlx' aeeomplishiiieiit of a machi. 
better eireulation of tiu' lu'ating gasi's, etc. Tile ovens originally.:'' 
intended solely for hurniiig hi ifjiu'tU's an' gi'iierally eonstructcd without 
a gi'aU' and without a. spi'cial ash door. 

TIu' (lillereiic('>. Ih-Iwccu non and earthenware stnvc'.s an^ apparent from 'the,'. 
physical ])n»pi'rtu'H of tlu'sc inati'uals. d'ho heat conductivity of iron is thirty'! | 
three tunes cheater than that ol clay ; conso([iu'ntly, an iron stove takes up andj; 
trunsnnts tlu' heat ahsorlx'd to the room atmosphere much more rapidly 
the ('arihenware sto\e, whose (hieker walls :dso hinder tlic transference of heaV' 
Howcvi'r, the Sp. 11. of clay (U-lDhO) is ureater tlian that of iron (cast iYOh'ti 
=r^()'12t)S), so that a eeitain weight of clay lieated to a certain toinperathte 
• heat up a much greater \olnme of :iir than the same weight (jf iron 
heated. From this it follows that a steady tire must bo maintained iu an 
stove, while an (.'arthenware stove ean he damped down after once 
' heated. - 'v" 

‘ ' Burning pit coals in earthenware stove.s seldom yiel^^ 
tp 25 per cent, of the theoretical heating value,. while^ Ufitiy^^U^^ 
the yield ean be. increased to about 35 per cent, if the 
5 to properly. 
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j. » " Buks for Burning Briffui^tfcs in Tdc N6>(v<»’ 

^ Tba following Hpplit^u t(» tilo stoves aiui coitkiu^ 'i,lov<‘.s wiih ^^htjes ; -After 
fclfc heap of l)rK|«ettes (preferably hui)^ up ii re^oiiarly ) has l*een j^ouUmI , 
means oF fire-lightiTH. june u<vi»,l , hips, oi tln' still n'sidiu' fnuu a 

"previous fire, the tip[>or lirioi!: dooi hiunI Ik- coiupli trly t li'sed imd air only 
fallowed ii) enter throu^di tie* iisli pit \s smm ,is tin* whoh' iiiteiior is at 

full rod heat tlu' airsujipK is < ut oil liv »]o^ui/ iln' low. i door withotil 
Ipoking or looseniuo the iu»‘ 

^ In stoves \MtlliHlt oi.itrs and [►o-s* vsu.j ojilv "Ilf don:, s" I'iIIlT US tlu' 
t)ri(|Uottes are ()ikin;X lirf, thf doitr is opi iifd al*out | "i > l"sfd tmU to Mirh an 
oit^ut tjfat tlie hri'piftti s f in Ian ii 1 . idd\ \s v,«,,n i-ilnn n. n i full red 
boat the (Joor must lie fouiplftflv < Ins* d \\;tli"Ut |a<\i"Us sdimi;.' lu both 
C^OR the hif;h o\ \ iran ('ontfut <•! t In* lai'pift it s -h sntli, i, m t o main lain jj^iadual 
combustion for M \fial houis. 

*idlO imfortuiiatf \Mdf<[Ut‘atl lain t that a la "W n t •• d I a I'pn 1 1 1 can only be i 

’applied for [ilacmir in llm sf.nt* allii a i<tl In n h ts l-fi n "lu nnial by 

Some other fuel is tjUllt cnomtais So l.ai" ts lln 't-o- I^ |af\a iis!\ lifiitrd 

^11 the manner dfsflilM (| al-'Oi. at h asl iIm- •'iint <(].(! n "la nnad as with 

other fuels. 


111 . llritMN'. KHnnilllsiN Si o\\ ( 't IMM s| |M\ SlM\|s 
.( )f the older .sl< t\\ eoiii 1 amt u a i st t o c s w il 1 cli 1 1 l; iim i Inif < s 1 1 it r iided 
Cor brown coal liri'jin itt s, .md uliudi.iif ii"t c* anph i < 1\ sal mtat (nrv on 
ace.ouiit of the iaets ^^ivfii alutvi-, tail\ llif llsf st,,\, tin I nion 
cireuhitiii^ stovi' ’ ol l!if Mascliiiifiibau.aki n inn Sf ||o Inl t I nioii, l^seii 

a. Riilir, tlio I'c^ulateti t linmpiif s|m\" <»t Iht Koiii^l WuiM llutteii- 
WOrks Wasseraltin^^eii ‘ m it sjMMial applieat n ai it» laowniwal bri^ 
quottos (wiili a luatiii;^^ t lliei' iiey <d about d.> iti 10 pi i (nut ). tJie 
lignite .siosc ’ ol (’lenuam Lin/,en in rmia (Im.atiii;; i th fl 10 to .aO per 
COnt), and Uie stove del i\ nd from d. m/ the Aiiisit jtlain sltiva- td' tin* 
[Bruinkohleiibrikettenliandel in Anmtenlaiii will bt' uniitiomal luu'e. 
jl^ho latter, and a few inou* lenent shov i ombiisl it»n biujirnttf stoves, are 
described briefly below. 


The Amsterdam stove is provided vuth a nluir^on^^ .shaft stretching' right 
'down to the gmU*, so that it can take up a larg<* <piautitv of britpietteH. The 
bofc gases resulting from the e<uid»uslioii of tlm lowest liver pass ujiwardH 
^through a space Hurrounding the charging .shaft, are revejscd Ixdnw the top 
pl^, and led into a smoke chainher divide<l into two seel ions and situaUnl at 

■ * ’" , ■ •■“■■■-r- Y ^ . /’ 

a ^laruphlet, Vthtr hrihtifexmurnj mH BriUtls nun dnUidier Braun hohle und i 
*1^ publuhcd by the Deutsche SUidleiinsUdlmig, Di'esdeiij.^ 

described hy Oellerich lu Zirnmerofen jur liranukohlcnffriketti^ 
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t^io back of the stove. Uy means of a dam[)er in the asli pit the gases are 
delleeted \ip thS other se(dion of tla* smoke box, from which they are led 
outwards t/» tlie chimiH'y. Tin* bottom supply of air admitted below the grate 
is (‘ontroll(;d by a regul:itmg (hsviee J)uring lighting up, which is ettected 
through tlie tiie do( dins-t. diaught is provided by cutting out the smoke box 

iiy lilt rod iiciiig a damper and leiuling 
" the liot gases to th(' ciiunney by the 

^hoitesl path. 

ill Wilh .lostcn’s latest slow-com- 
biistion sto\e (fig. li39), stoking is 
(‘lle( ted from ,in exti'rual storage bo.x 
(piite mdepoiuh'iit of tlic combustion 
sp,ie(“, and sepal ;ited from it by a 
layer of air which eHectivi'ly prevents 
Ignition of the brupietti's before they 
reach the giate. The stoiagc box ’con- 
sists of a number of pockids inclined 
downw.irds, horn which the bru[uettes 
can b(‘ supplied to tlu' furnace in 
sciK's of U to 10 oiH' after the other. 
It IS siispc-ndi'd by nu'aiis of a chain 
and ])till(‘V 

\V 1 1 duels ^ has ])io])osed another 
desiun ot icuul.dor chaig.ng stove in 
which ,f con\e\oi with sheet-iron 
caiiK'm is .iiMiiged in a double-sec- 
tioned fore I'hamla'r, oi a box fixed in- 
• h‘p('ndentl\ ol the stovi', hihI operated 
b\ a cl(H-kwoih mechanism in such 
a wa\ th.it the outward travelling 
plati's, each loa<led With one or more 
biKpu'ttes, discharge their burdens ou 
to a ( hut(' and thence to the grate at 
u'gular intiuw als of tune. 

The sjjoed of the conveyor, and 
theiefore the rale of ehaiging, must 
'lO be capable of automatic la'gulation 
by means of braking arrangement 







Km, 2119. — Slow-ctuuluislioii slovo lor lotav n ^ 
1)1 aiuct tes (Willi. .lostm, Ncus/). 


contiiilled by the room ti'inperatuie with the aid of a contact thermometer 
or spiral spring 

In adiiition, the air .supply must be regulated externally. If it is once 
regulated approximately, subsequent contioi proceeds automatically, for if 
too much cold air ('liters, the room temperature falls rapidly, and ri'sults in a 
eorresiioudmg speeding up of the eharger, resulting in a eorroctiou of the excess 
air defect by an increase in the amount of fuel to be burned. Tn any case, the 
fuel must he burnt to carboiue acid as completely as possible, so as to obtiiiu 


if. JlntunkohU, 1!MM, No. Ill, pp. 2t)3 250, figs, 95-06. 
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the umxiiuum he:Uin,L» t*{Toct HiL'or's pnipujiaK .ippc.kr to l.c \c\\ \sorth\ -»f 
coiiijidorAtioii, ultliou^h tli<* dii\niLr iiu't'h ;uit| ju‘i'(>>o*U‘n appi';u to Ik* 
very cotnplic^iied, and tlicjr *'on>ti uction ij*po.ii- to h,- i itlxi ...stlv 

JioiLr Si/atnn of' Slow '1'),,. d. M^^iu'd \>\ ponx, 

a partner in the hrm ol Unnn IK- a ('o. rm-. eonvi>tsn^:i tast huism'I 
shaped houM^^^ elosi ti d the iiont l.\ ih. m. , dom ’| !,,■ -i itc ||.l^ a 
distaiu'O hetueen the hats i^\ miK I to '> H'li: . md i- mdioi to pio\id< iiiiitoini 

dninolit l>_\ means rtj \ sipatl , tli, nnoiuit “i 111 idiiiin,(! to the 

gnit<‘, even under the full ilmuLdii oi ih, , Inn n,.\ . ,s ^o sn, ,1! ihit oiil\ a 
jvorlinn of the I'm 1 (lui.pntte) |>^ .omput-h lennt to , hIm.iii. a. id the rr' 
imainine: and sinalK i portion i- ui< ompl. tt l\ iMimt. •aitii (he puMhi.tion of 
hulroearlions ami e.aihon inonoxah 

Tile liot O' me'' I In n • oiii< into . . e.' let n it ii i holi'Os , t I'-i 1 1 . ai pi- , e I \ mp 

across the In e. ev( apt tiointh, tiieplo., unl m h d h n k ae lUi to t he hi it eahl 

iron ph'ta thtoueh a I- iit tulir 1 h. * i>l non pna. proNidid eioo\('N 

Jinil slots till oMidi u hn h -‘I > dl ll I'm ' m •'i.. k« d nni . i u '<• ipmt i, ,,, ,,] t he ,still 

unlturned eases . tin loi l Ic' pm po >< i- ..InnltMl In t . l 1 1 om l he 

outside iiy means of i vp, ,ii! \tl\t In thi' (hi 'to - n. loinphtoU 

liUitu'il, and aie h'd otl to tlm I hniiiii \ ihioiiah tlu \ n iou pipi ' 

in this ('Use t lie t <enlei t nai i do pi n • in ' i eo t hu> pei im ! I m;' ot ipnl e 

atl e\C(‘pli<iii il \ 'eld of tin (o( d In at ol i h- 1 ;• ! \ t t h- ' nn- t iiin the It nisfei 

of heat Is ipiite pond, sim . ma onl\ tin 'mini oi thi 'losnii-, || |.iit also 
the liih('s a' t as sniln«-- nu tie' r'd.Uionoi h' it, < 'mi 'opn nt ] <, , iiir\tia 
OlvllUanU hlph Hill ). li \ 1 ' it t Illn d < ». Ih I n h < lln it I ' l! |1 I a I w i i n 7 ^ • u I id 

SOjK't lent 'I In wie'h ol 1 h' A i-t' ' I a ii< In. iimn ''mik- iii(| ( oapi' 

at a leinp' r.ituie In hev Inn ( ' 

I’he st o \ e 1 e'pni • \ ' I \ 1 1 ! t h 1 1 1 1 nt n m i t. 'a I a ; pn ( 1 1 onl \ in < d Im hi id 

on two (;l t liree t mn ' I \ I I \ I ■ mil \ foiii horn ' \ i . p 1 1 it i i omn I o \ c, it 

In ja. ketei] 111 Old ' 1 to pioi ot . 1 1 . u hit nm oi t hi P'lnoplnh 

It can he adapt ed u it limn n ' • I 1 1 ;on l o t ho in e o h - . m t oni n \ in Im :itie(>, 

Knpland, and llollami snnple h\ muitlioj tin > o' non « I'lii'j 

D APPLICATION OF INDUSTRIAL BRIQUETTES IN SMALL 
AND LARGE FIRING PLANTS 

1 ( ii M It \I 

Just tis till eudejunpi' is made on tin- one hand In diminish the net. 
costs .‘lud prn\ ide a modeiate s,dlino pi lee h\ the jumluet mil ol hi i.jUette 
forms ( lialf-hneks, eul>es. nuN, luoken hin|netleH and sr, on — her* p 2H5 
cf ts'crjt., and p. 4G<) vY ) suittihle irji' ojKiatnum <01 a later (u- smal! sealo, 
so, on the other liand, etl'orts are eontiiiually beiii;,^ ma<l(‘ by linn^^ experts 
to adapt, tivS far as possible, existme tiiifio plants to the projieities of 
tlie briquettes and to dev«dopne\v types of fumaees in wliieli tin* speeial 
advantages of briqu<‘tte tiring can lx* utilises! as completely as [lossible. 

‘ Oellerich, Uchtr Zimhuiojm fut ]lr>iHiikohknhiib(h, llKxh, p, 12 



II. Application in Bakeries. 

Torrntrly the heatihg of baking oveuB was ct»,rried out 
ciusivcly, and is still ettheted extensively, by means of wood. ThS^ 
ononnous developim^nt of vapour and smcjke under such condition^ 
with th(‘ r(‘sulting (h'trimontal effects on the surroundings of the^ 
bakery, is well known. If('ating by means of briquettes — which 
been recisitly introduced and lias already a(;hieved success — immediately; 
rcmediisl the (hd’ect, and, thanks to tlu^ high price of wood, has resulted, 
in considerable fuel ('conomics in spite of the fact that the usual chann^P' 
baking ovaais only utilise the heating powm* of the briijUettes veryf' 
inconiplidi'.ly. i 

d1ie now Roux bake oven described liy Oelku’ich’ has given Very 'i 
favouralilo results. It is built on the general principles laid down in^, 
th(‘ above, d('Scri])tion of the Ibmx room stove. ' s 

Oelk'rich has made In^ating expi'rimeiits in such a baking oven 
which was^iot conn(‘et(Ml to (he cliimm^y, and obtained complete absence' 
of smoke and a very low timiperature of tin; waste gases, while tlm/' 
tempi*, rat lin' on the baking lu'arth variisl coniinnally bi'twiam 250'" and: 

C, In such an ovi'ii RR) kg of matei’ial can be completely baked . 
in R) to 2t) mins, with 1 2 kg. of bn(|m‘ttes To obtain the same 'Out- 
put in an ordinary chaniu'i baki* oven. (>5 kg. of biTpiettos and a time 
of 2 hours ai-e re(|uinMl Tin* Koux system of baking oven marks ' 
tluaa'fon* a ri'inarkable advance. ^ \ 

III. Applkwtion in Huiriv Kii.ns.“ 

In the (lorman brown-coal districts the seams are often accorapanib<|^ 
l)y clay, which re(|uires a very high temperature in burning during*" 
working up to ordinary building bricks. Such temperatures calmly 
always be attained in ring ovens when using wet crude brown coals, |9;. 
that the use of Bohemian brown coal or pit coal has been introduc^. 
for this purpose and has maintained its position. to the present in 
brickworks in spite, of all progress made in bric^uettiug, prin^ipaUy^ 
because of the fact that the various large, medium, and small form^T^ 
industrial bri(|uetles tried from time to time have not l>een suited lib t 

kilns. Only in recent times has it been found possible . t6 pr<^U^e^|M 
small irregular shapes suitable for this purpose on. an 

' » Loi cit., 1905, p. 15, (ig. 13. v 

^ G. Loesger, “Ueber die Verwendung von 
alreufener,” X. BtawikohU, iii., 1904, No. jH.; pp. 33-36. '*■ 
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They are illustrated by the ]>roken l)rii|Uolteh pati nt. p. 2 !)‘>) 

in fig. 110 , No. 10 , of the iVkl.-Oi's Ihunwloi fiT HrauukohK uw^akt^ ifi 
, S.-Alteubcrg, and brought into eonnnenv bv W i kauf^v erein ta r Sachs* 
ischen Braunkohlcnwcrkc of Laip/ig (baclir lia^ i^nlr piolonmd cx- 
poriiuents with tlu'sa hri(jUftt 4 ‘,s in hi'' ciicular osi iis, and lias nhiaiiii^il 
tjuite promising results In a uiitlm iMunnunieat inn t<> (he alM)V(‘ 
syndicilte he says — "'Die hinjurttfs lnnn i.ipidh md (asi]\ As a 
result, the fir(‘ spri'ads fnrwaid i<lati\«l\ «|inekl\ wilineit n(‘e< ssilal ing 
increased draught hy opinniL; the siM..h< d.inip* i 

This property d(tes not .-n t l.i\ nuiahl) on lie lufl u -* d, but 

also on till' unifianiity of t Im eah inrd iiMlfiial 

“ In condiust ion in eiK'ulai kilns thfwid. i ih« dainj'ei in lioiitof 
tlie tire can })(' opt’iifd tlm long* i is tin I’aih whidi tlm g,is<sha\(' to 
take on thidr wa\ to th»' chiinncN and (he gi<Mi< i lie s will tool by 
giving up lieat to tbo kiln tlnis jh-i niit ( mg <>1 .1 nen. I’niii j .!.•( n nlilisn- 
tion of the fuel 

“ Kurtlier, a Weak (‘hmm<‘\ sncimn whnhdo.'s udi irai tli*' lire in 
the direction of the draught poo nlr' a nnifh iii<*i(‘ nnifoi in disti ihiition 
of the heat over tlw ama of (hf kiln and i. inh is jM.ssih!.' .1 hiik h more 
uniformly lairnl inatn lal. 

“ At d cm draught tin ln<‘ p.i'^t d thoaigh iman than t \\ o ehambm’ 
lengths (a bout 10 inrlirv) tr» iln- ninth srrn s oi ht atinghohs past th(^ 
lire, five sciii^s being at a goi^l n d In at 

'* Evi'll with so sm;i!l a di aught night si i ins m) Imat iiil; hnlns ( S < 1 (l() 

' =8’48 nii'tres) wmn burnt in Jt hoiiis, s() that o|m i at n nr* can eomloii* 
•ably be carried to 10 mnims mn pnr day 

'* Since, as is gnueiallv nm « ssjn v in nn cnhii k ilns t Im I uni could only 
be supplied in small ijuanlities at lo miimln in(<i\als t Im tot matioii 
of slag or fusing of tlm asb t'» tlm matnnal noiild not bn expected at 
the {)ve\ ailing Uinperat urn bnlwnen Sngiu’ eom- On and 0 t> {> c, HKIO 

to c.). 

. “ The briipicttes left nioie asb than tin- liobniman blown coals, but 

the bricks left standing in lie* ash ga\»‘ ‘piitn a good sound and had 

good colour.” 

Gioche has from thest^ experiments arrived at the conclusion that 
broken briquettes such as those of Ihuus^lorftT an; (anincntly 
for circular brick kilns. 
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•E. APPLICATION OF BRIQUETTES IN BOILER FIRING. 

I. (iENEKXL 

In tlKi (‘hoicft of fuel for hoiltu’ lirni^^ tlie niain deteTinining factor 
is tli<‘ cost of ilie resulting steam, in wliieli the costs of the particular 
ty[)(! of fu(‘l eJiosen and llu^ (juantity necs'ssary to ])roduce a certain 
(|uantity of stt'am at a e('rtain prt'.ssure naturally play the principal 
rdhe Tin; jiropoition taken up by attention and inaintimanci' of the 
furnaeo pl;int must also h(‘ takisi into account In most cases the 
attmitifjn (‘osts of onr and tho same j)lant are appi’oximately the salm^ 
regai’dless of (lu* t ypt' of fuel us(‘d I lowcvau', the (sists of maint('nance, 
pai t iculai'Iy thosi* for gi'ates and hoih'r n'pairs, may show considca’able 
ddh'reiKM's ov(‘r piolongeil pei iods of timi' when \ising dillerent iiK'ls. 

Tlie pri'vailing fuel costs for a (hdiniti' tpiantity of steam are 
determim'd hy 

1 Till' cost, of a kilooiam of coal at its plact,' ol use, made up ol 
tln^ pric(' at the pit plus the freight ohaiges. 

2. d'h(' caloritic value of the fiu'l in calorii's per kilogram. 

d. ddu' degree of utilisation of tin' Insating value which (‘an lie 
ohtain('(l in tlu' furnace jilant in (piestion under practical (‘onditions 
(kilogram of water at t) ( ' w Inch can he convei ted into sti'am at 10(1 (\), 
or th(' (dlicn'iicx of the stoking At. the hrown-coal pit itsi'lt and in 
its iminediati' surroundings tlu' giaimally apjiluMl stoking with crude 
hrow’ii coals provnh's tin' cht'apest [iroduction of sh'am in spite of the 
high content of w'at<‘r and tin' lesultiiig low calorilic value. But at 
a moi(‘ r('mot(' distanct' the fis'ight costs attain a ct'rtain In'ight, and 
tin' stalking of crude coal, w Inch consists of about dO p('r cent, water 
for whic'ii fri'ightage has to Ik' paid, lu'cnmes \ ery much more exjK'Usivi' 
tlian tiring with briipietti's containing only’ about 15 pc'r c('nt. water 
and o])tainabl(' from the sann' or a neighbouring browm-coal mine. In 
this case tin' higln'r caloiilic value of the lampietti'S (h'cides tin' issue 

II. Kei.atiox to Bohemian Brown (Joaia 

(ompared wdth the HU[)erior and Ix'st Bohemian browui coals whose 
calorilic vahu's are about the .sanu' a.s those of tlie (lerman browm-coal 
briijuettes (sc'e [>. dOO cf srq.), the diticrence in price at the mine and 
briipK'tte factoy and the freightage costs are of determinative 
importance. 

As a rule the Bohemian brown coals can be ofitained at a lower 
cost, and may therebwe In* sent gn'ater distances; or, in other words. 
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they can carry frfi;^^hta^i* ousts than the a. 1 iliciallx jUfparMi 

hri((Uuttc.s, * 

^riic (liH'crcncc in juac at (hr \\(A}vn :•>. oia wj'itli \aiii'> 

with the cunditi'His of piotluctHuT m (la t\Nn eases th* loiaiitanis i>l 
the markets, aial othri eiieiimstaiaa s In r,-ia i al* la >\\ i \ n i( is ia>t 
\ vvy ounsi(lriai*!r 

In any ease hi < >\\ n coal hia|ia'((rs di -i r^ai <1iiil: I'a i iiaaiaiit 

tlu'ir special a'I\ antam s will h* e( niiMiiia-alK al \ aiil a ha siaam 

pi uilurl iun at h ast at ail pliM -- w la i <• t la \ < in !'.• i - hi a 1 1 1' < I e! a a per 
ell ii (N el SI) httk thill tla hrvt rMilieiniaii hiMwn (.u!> 'This 

applies t u a lai ai e.i i "Uial (111 « eiK I il ( It 1 III in hi )> pa 1 1 e I ai t Ml a s 

As leeailU (he pi.nl . 1 hiainU m| I -1 a 1 1 1 i a il hlnwil imiIs ||ie 
htiiiialai'y hue at wliah tla ii-i i can ha i i<i(iin hi limli uni nl 

money, ohtain the same niiiaht i mI unit ^ mI la it Iimhi I’.mI , nnan hiiiwn 

coals as lioiii tieiman hiapieltis is iiiliiia!l\ «li pIn'il in Iim'Iii nl 
thi' latliO' til a i;i< ilci m h '-s i‘\t< nt aMutiinM (m ih' ihlhnme in 
plica of the two \ a 1 11 t 11 s I h iw I \ I I t In-' t mh* lit a m i > n 'I \ < I m \ eii 
coiisi'lei at am h\ iiian\ w i a 1 m i ^ 

ill hi im I a i\ III hi 1 ' ’ll \i s 

('oiiipaieil With pit Coals of oiilinai\ -pialitv tin liiiiil isiippin\i 

iiiatel\ I'eacheil whin tla- pi a i m| tla same u-mht ol hiapattes 

amoimts to that ol loal sna i tla lahiiila \alia o| hiownMial 

hi ’ piettes' Is ahimt ' I ' , I h it "t pit ( oa 1 ( P Iioj I 

In \ei> m.ins'cases howe\ i hiow n t oal hi a pa tti swill pio \ . npei lor 

t o I he I om j) '( it I \ e coals 1 1 om I he j loi nt ol \ ieu ol • i oiioni \ in I lal cost s, 

ever' a hr , \ e t he 1 1 iii it st ( h\ pi a e t oia I it lol is I m i ;oi' i ■ t he ea loi i tic p< »w'er 
of the hrapiettis e.m he ntihs'il hittii m a iiniloiin st,a(l_\ pmeess 
of conihu.st inn without the eomjdicateii applianei s aial eoiit imial close 
attention w hieh ai e las'essaiy m t he ea-e of pit ei -a Is ami hohennaii hi own 
coals 1‘hirt her, there ai e the advaiilaeis oi eonilmst am with (he toio 
mation of the least possible i|uaiilit\ of sinoke. almost or complete 
ahsenei' of cimler foimation slii^ht »lepi eeiat ion o( theomt) and hoiler 
plates, and other ad\anta; 4 es dealt with in rh tail under " li(‘liaviour 
on Burning ” and ‘ Residues ol ( ’omhiistam ’ on j) hht *1 

According to the n*snlts oi nnmeions <-\huusti\e tests eaiaaed out 
by the (Aihlenz Boiler Iiis[>ection Syndicate and ot liras, a larm- ontjiut 
can R* oiitained from tin; Rjiler (U]) to 25 kpc st(*am pro' honi irom 
rsr|, metre r)f heatin;^ surface) with tlu' ordinary hoi i/ontal lA jM* ut 
^rate. The I'rate surface nersl nut he urcatm’ than iliat nspnred iur 
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[)i <4 coals, and, according to the efficiency of the whole plant, an ev^apor- , ^ 
xtive power of 4'8 to 5*5, or under favourable circumstances up ip 6,/: 
may be o}>taine(l This is shown in the following evaporative Jests^ /. 
fominunicated by Oellerich • — ' ' , ^ 

EvaI‘OU/VTIVE TesI'S ()!• UHKM-.H )niO\VN-(;<)AI, I? (tKiHE i' I KS MADE BY THE CODLENZ 
Hdij.kh iNyi'KmiDN Ass<»nATDjM, i Ai, Inikhnally-Kiiied Ghatks. 


I Ciniil (t iiiiiH i>l 

Df'iiiands imi'lti on tin' l»oili i - 
Si/j! ol in S(|. nifties 

KilllO of jriate to fie.ilino Mlll.iee 
Wnlili licLween llie Inns in inni 
Tji'ii^th ol the in nil lies 

Ineliiiiitioii ol ouite . 

Rutio of sictioii aho\r till In e In nloc (o tlic s“eli'iii of ilu* 
furnace tulie . . , , 

'riiickness of lue in inni, 

II. Nt)h and Obsi 1 1 It! loits 1 / III I mi Tid-> 

Duration of tests in Imurs 

Averaj'e oontent of in the waste gases pel cent 
Avfuagn t('Tn|ieiatuie ol the waste gisos in "(' 

Avi'iage (liaught in liont, ol the (lanipi i in nini watei 
Aveiage .stisuii supci -jnessiiie in alms 
Nuinhi'i of stokuigs ])ei hoiii 

1 1 1 !!' •^iilti of fh/' yto/s 

(liale iciiuiienients — 

BlKllletl.es used (gloss \\I Ighi) pel s<| metre ol gnite sill tace 
per lioui ill kg ... 

Work done hy heating ''in face 

Steam pio<lueed ])et nielie <d In'atinu suilace pel Inmi 
in kg. . 

Output ;~ 

(Jross cvapoiati\e powei of 1kg hi npietles in kg ol steam 
Gross eva]K)raliV() powei ealeiilated to wati'i .it O't- and 

steam at . . . 

Kiricieney — 

Fiom Tkg. Ini.jiielti's, willi a ealoiitic \alne ol 50'27 eals , 
the ealoiies usi'il m the steam toimation . 

Calurilie ellicieney of the plant . 

Heat balatieo ; - 

Vei'centage used 111 sti'am foi m.ition . . . . 

Sonaiblo boat lost iii the waste gases (ehimney losses) per cent 
Otlier losse.s iii uiihiiiiit gases, ladiiition, conduction, etc , 
jierccnt. 


Total . 


Oetohei 27, 

October 28, 

1D02. 

1902. 

lAeessi ve. 

Normal 

3 1 1 

3-14 

1 • 41 

1 :41 

4 

4 

2 ■•ift 

2-26 

Tiu 

1:17 1 

1 :2 

1:2 

200 

o 

o 

cs 

G 92 

8-2.5 

10 0 

10-6 

293 

249 

29 

13-6 

7-8 

7-2 


3*6 

17G 

144 

23-2 

19 

5 49 

.V60 

r)’5l 

6-53 

3018 

i 3539 

70-0 

70-4 

1 70-0 

rod 

1 19-5 

1 

15*9 , 

1 10-5 

13*7 

100-0 

j lOQ-q , ' 

. 

' ' 1'^ 


Oellerich ^ has obbiiiiod still more favourable results in an acenrate^' 
^ series of evapciratcd Utsts carried out in 1903 on a small French 
, provided with Roux britpietie firing. The details are; — Grat^j surface ^ 

' IJihcr Zvmweibfcn fill HrainilohhAhnkdtSyOi‘\\tTich^ loc. ci/,, 15-10.',.^ i 
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m * 

0*4 S(| liar e metres, lieating surfao* 10 1 stjuan* meir<^s. ratio »tf 
to heating surface I rl'l 75. In 5 liour.s 10 minutes 010 litres of water 
at 19‘' C. were evaporat«*(l with loO-ktr. hriipieftes ilnring whieJi time’ — 

The boiler pres^un- was ♦ :>(i atiiis. 

Th(‘ ehiiiiney draught o mm 

d'he aveiagf tempri ;it in c ol (he ga^^rv i,M5' (' 

Conseipiently Tie* gio^s (‘\ .ipdiat i\ e {xtwm <i| I kg l»ii(|Uette« 
was ()'0t), or, ealeulaled to wain at t) (’ and strain at 1(H) ( \ 00; 
8822 Cids. from eaeli kilngr.im i)l la epK-ttrs ,iji|.!i<d usdully, so 

tliat tlie t^heieiiey was ,S()-S| p, i c ut 

Considering that thr ^'l^neh hoilri is gnici all \ a \i'i \ pota e\apoia~ 
tor, the output of the Im-l was an < \<s‘pti(ai.ill\ uin This is 

assisted by tlu’ fact that e\(n dniiiig tin- additnai m| Ims!i fuel the 
eomhiistion was e(aiipli'l( l\ snmkiOss 'lie' ta( l (li.il sudi good uh<; 
was made of the iMalrr with a rliimii<’\ diauglit (*1 5 mm is also a 
very important one, 

IV Akk\noi,mim wo At II miov III r.iiKyiiii l-'i i:n \( i.,s 

On tlie basis ol many expunmait^ and piolmig'd repmenee the 
following adviee ' is givt n 

1. The grate suilaee mu'^t be ol .imple si/t 

2. The eonsti uetion ot tlie giate* must be so that the suifaee is an 
open one exmi with u relati\el\ small ili^tanee between the bars 
(8 to 5 mm.). 

8. Tie* large grate ai’< a must be made as accessible as jMissible liy 
the provision of .several doojs 

4. The thick neb.s of the la\cr (»| laeiuctlcs on the grate must l)ij 
kept at at)out 15 cm., fresh )>ri<piettes shouhl tlien birc always be, laid 
'on in small iiuantities at fre«|uent intervals, and should lie disturbed as 
little as possible during the combustion. 

' ■ ' 5. The grate should Imi rid of an^ ashes or elink(*r almut three 
, tidies during a twelve-hour run, aixait half an hour after tin? addition 
of a charge of hri((uettes. Hefore breaking llie clinki*r with a sharfi* 
poker, any. unburnt lumps of briijuctte should he moved U) the 
\ jide a« carefully as possible. After removing the clinker a supply of 
f^esh briquettes can be charged immediately. For an hour after clean-i; 
stirring the fife is not necessary, but after tliis it is advisable tp 

r J V ^ ' Z BraankohU^ il, 11 K) 3 , No, r> p, 02 . 
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loosen (fh> thin of clinker eviM-y half or thre«‘-(|iiartcrs of 

an hour, 

„ r 

(>. Ihirnin;^^ of the ^rate bars may rea<lily (jccur under certain con- 
ditions, and is [)revt nied by arran^dn;^ that the asli-pil, jiiade of sheet- 
iron or cement work, is k(‘j)t full of water The steam produced is 
('xhausted with the air, cools the bars, i-endei's the clinker porous, and 
in passin;^M h!'ou;^h IIkj lire is d(‘comp()sed inlo h\dioi(en, which poss<‘SS(*s 
a vei-y iii^di esloialic vahu' * 

F APPLICATION TO THE PRODUCTION OF 
PRODUCER GAS. 

Hoth crude hi ow n coals and brown -coal bi i(piet (es ai'(‘ suitahh' for tlu' 
produel inn o| pow ei- i^as lor ;,^0‘is tmi^ines The ( Jasmotonmfahrik J)eutz, 

th(‘ A k( ienm'si'llscliafl (h‘br. Kort- 
ini4, Korl ini^^sdoi-f, ii<‘ar llannovt'r, 
and other concerais }ia\e dfsi^^oied 
special yas juodiicers and suction- 
yas prodiieei’s foj- hoth kinds of 
fuels with (piit(‘ satisfactoiT re- 
sult. 

in e\ery eas(‘ it is (‘ssential to 
nl)tain a pun* yas as free from tar 
as possible At till* heyiiminytlie 
tarry distillation [iroducts of the 
fuels ya\e nsi* to (‘(aisiderahle 
diHieulti('s from this [loint of \'iew, 
hut by sp(>eial ai ranyement of the 
producer tlii' dith(*ulty lias bi'cn 
satisfactorily overcoim^, in such a 
way that the tar is utilised for 
the production of yas, 

Fiy 240 shows the scheme of 
a mo(h‘rii llortiny l)ri(|Uette suction-yas jiroducer in vertical section, 
riu' outh't pipi' for the yas is situab'd about the middle of the side of 
the producer body half way betwiaui the charyiny hopper at the top 

* Alio\e 1000' {' tliedeuiiujtositionuf water takes phreacoeixling to the eipiatioii -- 
IIjO-pC Ho-kCO, ' 

;iiid at haver leiii[)eratures . 
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• » 

and tli(‘ lialow Fiv^h i>n<nirtti*s an* cliaii^' di ilinuiL:;li tli«‘ npon 

lK)|)j)t‘r (111 to the nion* or h cuin »‘rtcd I'ruiuoth s tln' ''halt 

'Tin* main poition of tin* all (‘iiti'is through tlt(‘ lioppm and a vmalh'r 
{)ioj)ortion outers thnni^li the i^iafi* at the l*nttom Imiiiedialrly ahoxe 
tlu* ^a'ati* a eomhusti<»n /our is foiinrd aiiovr which is the real casn 
licatlon /one, and in tin* nppri pait ot (h< ['nMlncri tie lintiuettes 
charm'd are d('|iri\cd "f the \nlatil' taii\ c. .n^t it n* ii; h\ (hr heat 
of the e^islticat idii /(Uir Tie' xclalilr r-ant il ileiit -> iiii\ with the 
air introduced aho\(‘ .iiel hiiiii m tie* Imt /die thus hrcniuiiiy com 
])lctclv chaiiye'd tti |iiimaticiil :j,asrs ( 'omciiie iit l\ a :^a'' c nhtaiiK'd 
which Is tt'chuicall\ fict' linm lai aie! allc! punricalmii in a 
sernlilx'r and a sawdint jainlici with twi* end- pic^iiit'- ic luitle'i* 
dillicult ii‘s 

Tile \ irld fn an I lae|U'lt*'' ineainis t(. al'oiit JS i uhn iiirtrcs 
of i^as of the follow me a \ t i ae*- c« anp. rat i - ai 

1! I 1 jd . . lit 

( ( » J I I 

('ll, 1 - 

( n , 7 1 

\ o'*, 

and h<i\ me a caka ij.c \ aliir n| 1 HmMu LMmi rah a e Tie - ton mm] it ion 
uf hin|uetlcs amoe>it-' onU to ah'ait dh'. In^ (t In I Ih ) jiri lease 
|)oW(‘r hour 

The woikin^ ot tie leiaha i^\*i\ -iiiijT I’'mi '-taitiiie np a 

new plant a small < xhaii'tci erm mllv aj.pled wink in t hr m dinar\ 
couisc of 'ipciateiiis the natuial ihimie \ diaueht n aiireimt (o keep 
lie* pioduccr ahydil It should h- ck an <1 out ahoiit r\ri\ twcUi* to 
fourt<*en da}s 

In tie* so-called douhlc pioducnsj which an- si m i lai 1 y ariaiie, (I 
and fn*(piently apple d c </ t he la i- jurl *>uct loii o,,s pioducri of the 
({asiiiotorcnfahrik Driit/— a mixtun of strem and an enters U'low' 
tlie grat(‘. 

This aksn represents to a nitain <*\tciit, tie* ]aaclic< i^f Sehehcn 
^ Krudew'hMi m i» II . and the ( kasmotorcntalaik liciuef,' of which 
241 represents an (*\aniple ol the e< instruction 

The fuel is led k The pro(luecr n throui^h the closahlc char^^rino 
hopper d-'\ from wdiich it passes to tin* ;,^rato c tfnou^di tie- comhustion 

. I Z /;raua/.a/i^, VI , HK)S, Xc .al (tig :U!i) “I)ie Li/mgniig van Kiaflgiih uufl 
Bniunkohleiilirnketls,” by P Mf^er, llallc a S 
•' [hul, m., lyob, No. lb 
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chiunb(‘f h. On first setting into operation, the mixture of air and 
steal! i is intrcxlaced IjcIow the grate l)y the pipe /, connected to the 
pipe of th(.‘ fan hy mejins of the three-wdy tap h, while the gas is 
removed through the pipe g. When the producer is sufficiently blown 
into action the thive-way tap k is turned until the pipe comintinicates 
with /; tlie inixtun^ of air and st(‘an! again enters from above into the 
annular spacj* /.’ surrounding the portion e of the charging hopper, 
jiasses through the shaft from top to bottom, and tlie gases are drawn' 
oirtlirough th(‘ pipe m ahov<- tin* grate. 

Th(' o[)ening of the pipe m is j)rovid(Ml wilh a dividing wall m' to 



Fie. 1’ 11.— •.Sclu'l»cii k Knideui;,' hi ii|ik’ttr suctiuii-^^aij jnuduccr. 


prevent the canying o\er of impuritic's. The construction of the 
portion r in the charging hop[>er and the introduction of air through 
the space k make it possible to limit the height of the column of fire 
in the producer and to prevent the entrance of burning fuel into tile 
charging hopp^'r. lly this means it is po.ssible to charge fuel over long 
periods without the risk of tire in the hopper. > . 

Kcoiunnij of the Briquette 6’as Producer.— In the Kdrting sUQti# 
producer described above, and also in a producer of the Lindeii-|][dyeri^*' 
werda ^ type, the briipiette consumption amounts to i— ; ^ 
1. 0 G5 kg. per. fl.P. hour when taking 100 H.P. . 

A series of tests reported by Maijt6 gave the following 
the consumption : — - . 

< * Z, Bniunkohkj 1004, iii., No. 4v5. 

« lUd., 1005, iv., No: 20. . 
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(iOl 

2. 0’98 kg. per If.P. hour when taking 50 H.]*. 

3.0*668 „ .. .. IK) • 

4. 0-573 .. .. m 

At a price of 105 inark.s pt‘r *l()whli- loaO hri»pii‘(l('s, wliicli a.l>out 
corresponds to ilio iHirlin liu^ht eitsts thr costs per li I*, hour 
amount to 
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(‘.MiMnniiig 1)< 

> • k w 1 1 / nut 

hi i(pj( it,es and 


anthracite peas - 

I’l M < of 1 u. 1 j.i I I'm r pi I 100,000 
I oil I !• I ll- tlin. I .iK. p.iwiT Ous 

M M 

Nut ljriijuritt.s . loo 0 O'jtj 

Antliracitf ik’us . 01 0 lOO 

I 

Tlui production of gius lioiii hri<jU(‘ttt s tlicn-hai' is t)i»; clicapcHt hy 
0*107 marks. 

Although the use of hrowiia*<»aI l)ri<jUcttrM app«*aiH to he of 
advantage in places where fuel is <*ostly, it does nut app(‘ar to l)o 
advantageous to operate suction producers with them at hri(juettt^ 
factories or browm-coal pits. For this j>urjMj8e tlie crude coals and 
for which there is. little or no sale and which always exist in 
ijUji^tity, is generally suliicient, 

^ ^ brown^coal and briquette works ov(;rlooking this fact and 

^ Vmiw thuUcher Jrufs^ieurt, 1^)4, [>. 1272 ; wic a)fK) l^'wicki, IV irtgchifihch^ 
Bdn^mitfUrheit modifier Darnpfkraflanltujm im Veryleich rmt ikuggafyenerator-' 
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its ct iitral (;lt‘ctri(; station with two l)i‘i<|iif“ttt' ^^as produts-fs 

I’oi' ])n‘,parin ;4 ^as tor two IdO-ll P. ^nis ('ii^inos would have to ex[)(.‘ud 

lild pt. tor l)ri(iUctU;B"to produce l()(),t)00 cals., while it would only 

cost 7 pt toi’ waste coal to producf* ^he same iiumlH'V of cals. 

'1 

G. APPLICATION OF BRIQUETTES IN SMELTING. 

Kecrnt 1 y t he ( 'ohj^nt* ih‘i<pH‘tt<‘ St-lliny Ai^a-ney h,i\'e succ('cd(*d in 
iiit l•o^l^lcill;^ hrowii-eoal hM(|uettt‘s into sincltinir opei at ions, espi^cially 
in st<M'l wot ks ' 

' A / ■/ (th I ' sli( 1 1< hi s I'll, til-' (ill <h' liileii-'^ni il,i ih' un-^i hi n lirniinLJiUn- 
niihi^lrii\ l!)n7 
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PREPARATION OF WET COMPRESSED BLOCKS. 

A GENERAL 

’hi; piMp.iratioii (>i w . t coiiii.i . ^ <1 M.m !,s Iimih idmisI |.i,*\\|) 

Mills IS ul I If I tliaii I Ilf jti 1 i<lui 1 ii .,1 - il kilii <li li i| III.*, ks (ii ki iijiii ( (,‘s 

,11(1 is(l('rivf<l liMiti (Ilf nkl li Mfl Ilf iiikliif^ I iimI lilnfk Imni 

ii;^M lilii iiclnnd ) ( M-f pj* 2 \>> 1 ,iinl li_; I i ' In 1 1 ■ n.i ( W • ( ( ci i u ) | In- 

ii’opai at loll of iiftiil'lMl lil..(k- Ml tiiinjilr.l aim. ^ wliifli was 

•ustoiiiary Imi a Imii- tnif l-nt Ims hmw Inin »lf < uni miinl |m| muik' 
,'fars. 1 'mi iiif(l a suit "i ml i < hIik t imh i li - , J )'J |m J | | i 

Tlif ( I Ii'k' lann 11 (Oil Mipplf d \\ 1 - ’pn ,mi dir n und. mm I tlhi I iif 

•flllMN.ll of (If « O.n UiMh|\ P I! ! idr^, II IV. il W idi U i1« ! f h! l| ]( \s , 

lasl V. t llolollLdll_\ II 1 i f i k I"' t ii ' i t'\ (I I III pi 1 11/ If 1 • ! I I ' 1 1 11 I li. “ Ti lllir.' 

A Ilf I f It W IS 1 lid di'W ll '<> III Ill/ll '■ 1 Ipi d f f H/it .. It ll <1, , 1-iOli d VMt'i I llir, 

till '.((1 to di\ ill till' O’ (•I) \fid di\^ Old dr II tiinp-d iiiid willi a 
A nod Cl 1 1 .( Inf f I ( ti;^ d 1 

d'ln f folloAid df lUl'ifi "I I'liiii/idii Ill'll k ikiff I u.i(t(].ii plank 

lios LM ! O’d J!>)'i'>d tlio (‘dm/ oi tlr klm k intd i-n. in I r dit ilr air 

lr\ in/ 

( 'oiiipai rd ;t li { if I nid' • <m1 hm nildm/ ml o I di ■< k ' i * nl t < d m ;i I i I o da 

)fl ffllt m('MM''f m (If '.doMlf \al'|r, lull (If still, till, u Ino-I md (Ilf 

injirkot limilfd to a radius oj iilnc. (<» t.fii li- .ui - (ninifw ftomtlf wmkh 
In ordfi to me i 'Msf t lie \ dm o| df liin'.ii <<iil md I o ri d,i r/r it . s|)|i(ij’^. 
if uldiliV, t Ilf lilofk motddm/ it dm l.ud^MlZ''lfl!llllm/ pit it W o! If i dn iiii m 
tlif < I rand I (mdiv of I loss-- lia- Ik « n irjilafnl }.\ a w -( (u i» in/ plant piovidi'd 
iMth uastf stf nil dr}m/ (see liflmv) 

Since tlif rise of tl iii;^^ lioweiu, wad jircssino ji-,., (,fj|y 

increased slowly in scojx* and iniportaiiff . elindly in llm jiiovince of 
Saxony, the Thurin^nan States, :ind tlie kinmlom (d’ .Saxony, In tln^ 

‘ For further infonnaLion sec /h> (huUc,h^ UrmndohUi ](>()7, ii , Si ction 2,^ 

‘•Idle Xaa/.pro'zsteinfahrikalioii/ by Un liter (p (> ct ) 

2 “Die Herrttellung sogeniiaiiiitcr Formkhit/e auf deu HraunkoliIfUKrabeii der 
Wetterau,” li Tlissel, if. HravnhthU^ iv , lOCKJ, No. 4n, p (IHtt H , fi/v’, to :h04. 

ana 
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( 

|wOwcr Laijfsitz and tlie Rhenish district wet pressing was never 
developed U) any considerable extent, and since 1907 practically* uo / 
wet-conipreHS(;d blocks ^lave been made. 



212 — AiiOfiit iiiouMod Mock [H'-ji, nation liom ucl hro^Mi cuals 
in l!ic Wcltciau. (Jiittinj^ the blocks 


TIk! total pioduclion of wol-t'ouiprt'ssed blocks in tlic German 
Empire reached its maximum \alu(‘ of 740,452 tons in 1901, and then 



^ *V7v , 

y^t iMx>' 


Fio. 243.— Lifting and }>ihng the blocks into senes to facilitate air dryijjtf, ’ ‘ ,, 

,, V . 

sank to 589,229 tons in 1906, of wliich 420,000 tons.(«72 per cent) .W 
produced at sixty-two plants in the Halle district. ! . . ' < 

The grounds for the diminution in the wet-pfessing ind^^ry 
in the propertie.s of tlie stones themselves (lig. 245). They h^ve littjK 
chance with the superior bnquettes because' of their.low ^Hehgth and^ 


pheparation of wet-comfrksseo nL<vgf9, 605 

consequent difficulty of transport and their low calordie valne. To 
fches|t‘ defects must bt‘ added the difficulties iti inanuiuVtuie. In the 
meth lids which found almost uni\ersid applieailon IoihumU , ('xtendi'd 
areas and costly drying sheds n^qiiiivd for dr\)ng the froshlv 



I’ll. 'Jlt St 11- - "I stil< >'! lllullMi .| M.m k- 



Kie. 24D. — Various wet-< omjirt*>«oj hiown <(»al ltl<K'ks. 


pres^d blocks. Further, tlie work was couHucmI to the .summer mouths, 
since even slight night-frost gave rise to corihidfirablc dainag('. 

Possibly the 8peise nicth(Ki, to lx; described bjlow, is dosiimxl to 
lead the wet-pressing inethcxl into new paths and to assist it to a new 
and continued prosperity. 
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()(H) 

B. METHODS OF WET PRESSING. 

1. TIk; ^(‘iiL'i-al inf^tl'jx] ())’ pn'parin^ blocks by loeaiis of ila; Hnirl- 
Schinclz W,‘( Press lii'st lx* Ucalt with Fi^cs. 24() and 247 

illnstrab' tin* W( t-pnvssiii;^^ plant instalhal for the Zcchau-Kri(4)itzsclicr 
Kohl • ■nwcikc (iliickaul, at Zt'chan, in-ar Hositz {Alb'iiburi^), l)y tlu' 
Ni('nbiir^n'r tascn^ncs/crci nnd Maschiiitaifabrik of Nicnbnr^^ a. S. The 
[)M‘ss is also illustrated in drtail b\ lio-s 24S-2.‘)d 

Th<‘ wet piess IS made up ol .i pidveiisini^^ and niixin^^ ap[)lianc(.‘, 
th(' pii'ss itscll , and thr ai i an^eiiicnl for cutting ii[) tie* cvudc'd rop(‘ 
of coal. 

I* ni ri'i'rsi nij <iikI Mi.i'iihj Af)f>lHiiHr —In ord(‘r to obtain ^ood W(‘t- 
[)!'(', ssed blocks it, IS c.ssiMit lal that t la* ci ud(' c()al should be crnslu'd as 
liiK' as [)ossibl(‘ and uniloriiily moistened with iIm' admixed water. 

(lenei'ally sj»(‘akini;, the coal passes fiom a stoiai;e hop[)ei', provided 
below with a toothed toll crushm (similar to lii; 123, p 330), to th(.' pit 
ol an eh'vatvir (tii; 20)), which lilts and dischai^es it on to a ])air of 
coarsi' rolls 40 to 00 mm loiii; b\' 52 to 70 cm diameter. The rolls 
ar(' smooth, ha, sc a case-hai(h'ned extiuior, and an* 10 to 15 mm. apart 
(li^^ I2t, p 332). ThfV dischaij^e the coal into a, (Jrokc* mixino and 
mashiiii; app;iiatiis, which is placed at the sidi* of (as in li^^ 2f7)or 
imiiK'diately below tin* rolls d'la* iiiixoi shown on a lai^e scah' in 
lii;. 24S consists of an non trough in which a c(‘ntial shaft rotati'S. 
Inclined knives oi pi oj)eller-shap(*d win^^s ari* attached both to the 
walls of tie* tioii^h and the shaft During op(‘iation tin* (‘oal is by 
this iiK'aiis chopjicd up, kneaded, mix(*d, and carrii'd forwaid At the 
same* tiiiK* it is steadily spiiiikh'd with wati'i from an uppi'i* liorizontal 
pip(‘ pro\ idl'd with numi'rous holes, the Ilow’ beiiie carefully watclu'd 
and reeulati'd by an attendant. 

Friable coals reipiire a trough leiieth of 2’5 mi'tres and slight in- 
clination of the kni\(‘s to elfect thoi'oUi,di admixture, while hard coals 
rt'ijiiin* a leiieth of 3 to 4 nu'tri's and more inclined knivi's. 

The mashine a[)paratns delivi'rs tlu* coal on to a [lair of tim* crush- 
ing rolls (tie'. 240) 3 to 5 mm. ajiart. Hy this means cruslnn^ and 
mixing are carried out etiecti\ (‘ly, afti'r wdiich the coal is delivered to 
th(‘ nair of the ropv* press 

Til. (Jroke's wet prossm^^ applmnoe is provided with an edge runner null 
(tigs 19 and ’JO, pp GO (17) instead of (he roll crushers and mixing apphanci* 
foreign iniileriaK, such a.s wood cliips, etc , are retained, and the resulting pro- 
ducts are eoiisidera!it\ better than those of the ordinary inethoiks. 
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BRIQUETTES AND BKIQUE'?^NG, 

The press 249) is very similar- to the ordinary rojQ |)lrei^ for 
oricks, and consists of a horizontal cast-iron, paiily cylindrical and partly, 
conical, cosing, ihrougir which passes a strong hollow shaft usually - 
fitted with four propeller-shajied knives. These thoroughly mix the ^ 
mass of coal and drive it forward through the square mouthpiece as'a • 
coherent rope on to the carriage of the cutting appliance. The press 
is about If) rnetivs long, with an inb'rnal diameter at the front and the 
back of 0-47 to Odi and ()-7 to ()-7r) metre respectively. Two side , 
openings, elos(‘d witli slides, an; giaieially provided in the front portion 
in order that s(,op[)age,s may lx* dealt with 

Figs, 2.a0 and 251 show this fon'part in another and more conical 
design on a larger seal(‘ It is providecl with a mouthpiece (omitted, 



in fig. 249), bolted on at the. top. Tlu' mouthpiece is made of copper^ 
has a sijuare section narrowitig towards tiie front, and is' surrounded 
by a liollow spac(' through which steam (usually waste steam from, 
the engine) can i)(‘. cii-culated. This prevents adherence of the coal to 
the walls of the mouthpiece and ensures a smooth,' even surface for 
the rope. ' ; - 

The (Jiiit'niij A'pi)li(mce (fig, 252).— The coal rope passes pir to tl^e 
platform of a waggon carried on a strong under frame, and:i| ^t 
across by means of three steel wires (preferably piano wires) stretch^ 
in a framework at distances’ apart equal to the brcadtli of a block. A 
workman, standing edase to the waggon, clamps the rope betwped two 
jaws by means of a lover arrangement operated with the left han^ jmd 
either pushes the bar holding the wires^ forwainl or draws ^it bac^'with 



:3»ae tLievation 



Fig. ‘24S-— tirnkf’ mashiUj^ appirata" for hrown coaI an»i waU r. 




Fk; 249. — Nunburg brown-coal w et-jir»%sing appliance 



rHKI‘AlUTl()X OK WET-n)MKHEKSEI> HLtfl'KS. 


(Ill 


ri^^ht hand and out'^ oil' thiav hhn'k.s dnriii^ ju'iiod lln* 

lurward’ inovrnuait of ila* lope ha> luM*n (akni up l»N thr c.n i iap‘ 

■ f 




The (•laiiij) IS tlh-ii ir|. ,1-. d w h- 11 ,1 ( Miiiii' I \\.i_;)il diaw^ (li' \\.i;^^; 4 <)n 
mill lls (ilMLllll.lI I'Ml 

Tl)r l.l w s nf t !lr ' 1.1 111 p t 1 1 - 1 1 ' it I • 'll M '1 ill. ( .1 M l.m* .'I I id 1 1 n pl.l I <• 1 M 


Flo 2:'l —I rniit M' (•( t’l*- hunt juiituf Oa- 

front are liollow and hi'at.'d with sti-ani in ord< r to pivvomt adherence 
of the material. Fie. 252 sIkav.s the inlet and outlet pipes 

The output of a Nieiibure wet press amounts to about (). a 00 blocks 
per hour, or 70.000 blocks in a twadve-lmur .shift, wdiile the [Miwer 
necessary for a complete plant (as in ii^. 240-247) Hmoiints to HO 
to 90 H.P.' 
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BElQUErnSS AND briquetting. 


The wet press 9 f Hoddiok and Rbthe, Weissenfels (fig. 263), differs from' the", 
previously described Nienburger appliance principally in the absence of a^ 
neading trough and by the arrangement of coarse and fine roll erusbers ' 
immediately below one another, which pro ides a considerable economy in sBace 
and cost of installatn n. However, hard and irregular coals cannqfbe S' 
^Vlth succesafully by thia machine. - , 

Similar presses are constructed by the Zeiker Eisengiesnerei und Ma^chin-^ 
]>ib M^g'leburg, HeySey & 

and’other firm”' ' K'^enffii'-^^erei, Mouselwitz (Altenburg),' - 



t'Ki. 2:a,— NiunlMoxi'i cutting appliunco for wot-presseil stones, 


" '‘"toniatic cutting apparatus > (D.R.P., No. 

14518), oonstruciod by the Maschinenfabrik A. Eisner of Lugan i. S., performs 
the very laborious task of cutting by means of a horizontal steam-engine, which 
moves a cutting bar across which four wires are stretched. However, it atiUses 
up to thirty wires per shift (i.e. five to six times as many as,ara used-in hand , 
oattmg), principally, as a result of meeting hard particles.' It\ nefiesXy, 
therefore, to carry out a careful dressing and purifioatiorr of. tj^i^ coal, 

The dryin^r of the hnished wet-pressed blocks is carried but in the 
atmosphere almost umversally, The stones are generally 
short boards for conveyance in frame waggons to the ^(fagng 'sheij^ . 

^ the denUrhc BraunkohlmM^tTH^:\sm, ii IH. ‘ ' 
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(fig. 254)| arranged on a lattice work at short dis^aucea apart, aod 
subjected to the action of the circulating air (oy t\fo to four wcH^ks, 
according to the temperature, moiatuiw and jirevailing winds. 

The capacity of a drying '<hod 4 ‘iT) metres m height and (d inotree 
effective bre^idth, amounls to d;>00 hlooks per metro cf length 

During air-drying tlie inoistiin* in tin* Mocks dcercasi's to aUiut 
25 to 28 per cent, and their cubical contents dunimsh by about one- 
tifth, from 210 x llnx<i2 nmi. in tin- caM ol tlic uct iihs'k alx'iut 

185x97 X 55 mm. wbeii dry. 

The cost of installation of a Xn nbnig wtd picss plant aiiiountH to 



I'l.. ‘i.'.J Hud.litk and it' tle'’- t pn 

alwutlo.OOO ijiarkH..-xcliisivi’<)l' p.iwn pbiiit Uiiii'i«nt trucks in, blooks, 
vnilH, iUid huildinjjs 

The cosi, of production of lOOO Mockx - S+:> kj,- in « two-jiicHM plant 
in the ilcrsebui't; dihliiii. w.-ikiii;; on tlm iimiiiI IIii.-n iuiiotiiit« to 


Liquidation of the inatallation eosth 

1*8 marks 

24 hi. crude coal at 15 pt. 

. 8'b „ ' 

Wages for pressing, drying, and loading . 

. l*(l 

Engines, power and oil 

. 0-5 „ 

Administration 

0*5 

Total . 

7*5 marks, 


oV 8-9 marks per ton. Consequently, briquetting is cheaper than wet 
pressing. 

• - For the above work a press requires eighteen to twenty attendants, 
whUe the two presses are driven by electric motors of 140 H.P. 



6U , nRigUETI'ES and BKigtT/mXG. 

Artificial Dnjiiaj of the ]Vc{-Coin)m\i8cd)]lncJc8. — In order to eftect 
more rapid dl■yi/l|^^ and also to utilise the cold season, when the plant 
usually stiyids idle because of dane(‘rs of frost, artiHcial drying by 
means of waste steam or waste heat has sevn-al tiines been introduced 
here and tluo'e, but ‘has always b(‘<*n ^dveti U[i a^ain. 

Recently, however, the I h'ssian bi'ow n-coal mine “ Liidwieshotrnun^" 
at Wolfersheim, d('scribe<l on p liOd, h;is l)(‘en e(jui[)ped with a lar^(‘ wet- 
[U'essin;^^ j>lant usinL;; was(<‘ heat on the juineiple ])atente(l Ijy C. Keller 
of l^an^euibeek, which, aftm- overcianin;; many ditlieiilties, appears to 
Ije (juite satisfactory ' 

The \v(‘t bleeks :ue krpt iii dij'^ed (‘ham)»er^ (IM to tO, each (»t 

30 metres leiiuOli) healed ly u.esh' heal 111 older to oblain th(‘ ni^ivinimn 
u 11 it'oi Hilly HI di vih;^, the scih ^ oi blocks aic ai ranged close at the bottom near 
to the soiiirc of heat and divei^ino low.ij'iK the (op 

■> n.si Mcfliinl o/ HV/ lAi'r'-tsi IK/ - — d’his met hod, de vis(‘d by 
K Spi'ise of Halle a S, has liem borrowed from the ceramic industry, 
and is earrii'd.oul in drop pri’ssos on the lines of the horsten brick press. 

The stamp tails thice time^ on tin* coal (oiiwyed to the mould by meall^ 
of a worm conve\or ,md mi\ei. Iby loala, contamino '20 to 30 pel cent, water, 
are most Miitabh*. Init mii<‘h wi'tO'r coals, conlaiiiimc I- to oj per cent, watci, 
can be comp) e^sed. bor coaK of o\ er bo per cent, w at ei tin* die must be stcam- 
hi'atcd to preveni adheicnci*. A Mnooth pair of lolK, placi'd 10 to 1)0 mm. 
apail, IS ictiuiied to lirst ci loh the co.iinc pai tides. \\ ith the ,ud of veiltila 
lion channels in tin* moulds and dic>, ^llolm piossed bliudss, inti'i'incdiatc 
betwi'i'ii ordinaiy wetpiesM'd blocks and bi llpn'tte^, are obtained. AccordniLt 
to the leport of (he nnenlor, the fi(‘shl\ jue.sscd bhicks can be transported 
direct, or tlu'y may bi* piled .dtoiit two mi‘ti(‘s hmh in covcied htorairc sheds m 
order that they ma\ dry ^louf\ u it hoiit t he d;mLH*r of forming I'racks Rapid 
dryiiijj; in tlie huh or m the onlmaiy diynm sl\eds is not recommended. With 
th(' usual ;^i/e of mould, 300 x lOOx.bO mm, the fiesh blocks \vciL;h 13b0 to 
1300 Ltrm., and 10.30 L,nim when di\ 

The S[)(']se-[)n'ssed blocks appe.ir to be coiisider.ibly more ditlieult to dry 
than the ordm.aiw wct-comprcssi'd bhicks, piobably because the hitter are made 
w'ilhout the addition of wati'r and .ne porous ('.ireful comparative e.vperi- 
ments on the piocess of diyinc: havi* not been carried out, so that no drying 
curves iire .nailable. 

In the tile the blocks soon .ittain a red heat, and stand up well without 
crumbling. They are rdatncly unatfocted by frost, and can be compressed 
Mipially well between -7 and 10" C\ 

' Klein, “ Dio Nas^]»^e^/stelu-TrockelUIllage auf (drube Ludwigshoffiiung bei 
Wolferahenu,” /. ]ihiuidi>hle, in , 1903, Xo tO, tigs. 283-23'^. 

* W. Kandhiihn, “ Das Speisersche Verfalireu far griibenfeuchte Braunkohle,” 
Z. I’lraunkohle, vii , 1909, No. 4t 




APPENDIX. 


Preparation of Briquettes from mixtures of Pit Coal, Brown Coals, 
and Small Coke (Mixed Briquettes), from Peat, Wood Waste, and 
other Organic or Inorganic Non-Metallic Substances. 

1. PliKl‘\I{ATI()\ Ol' liKK^UE'i’lKS I’KOM Ml.XTrKES OF PlT CoAl.S, I^KOWN COALS, 
AM) Smai F (’oKK {Mixed IJitUiUK'nK.s). 

F. Ftscli of ('olon^nc' ' |)i('[);ues niixi'd lirKjuctlcs of O’o to 5 k^. froii) suitable 
iutimate inixturcs of 10 to 0() {ho- cunt. })it coal (j)rofcral)ly hard coal) and 
00 to 10 pur cunt oidiiiary earth), uiidncd brown coal, without (he addition of 
any utlicr hindin^^ inatonal. ('onipared with the pit-coal bri(piettcs prepared 
with pitch, they possess (he ad\antaoes of cheaper production and of burning 
much more freely. 

At a later date this has been rojieaU'd by others (II. Trosken, Dresden, 
the Kgl. Sachs Sieinkohlenwcrko, Zanckerode, and olht-rs) on similar mixtutos' 
with the addition of brown coals, wlneb cannot be briipictted alone, or small 
coke. F\])eri mentally, more (»r less superior mixed biFpiottes have been pro- ~ 
(luced, but as far as is known in no ease has a develo[)ment on a manufacturing 
scale been attained. Since the various raw materials of such mixtures are 
seldom or never obtained at one and the same [>lac(‘, one or more of them 
must be imported, and the [iroeess is alwa 3 s burdened with costs of freightage. 
This makes the ([uestiun of [U’ofit a douhtful one, especially as mixed briipiettes, 
even wlion dru'd brown coal is used as the bond, can never attain the calorific 
value and the selling ju'ice of good pitch briquettes. 

ddic modern metlicKl of brapietting anthracite and small coke at Point 
Hreoze, Pennsylvania, is dealt with on p. 21 d seii, 

TI. IhllQUKTTINC OK ('OKK WxsTE. 

Tlie considoralde quantities of sieved waste coke, only ignited with great 
difficulty, which are obtained at coking plants, gas works, storage places, etc., ^ 
have not, up to the present, been very generally turned to account. Blllquettr ^ 
ing witli pitch as lx)nd ha.s generally proved itself to be either too dear or- 
unsuitable. However, suitable methods have been introduced reoendy, 
the production of “desulphurite slow-combiistion briquettes ” by the method 
protected by the Pros. Hbpfncr of Bleckendorf in the Magdeburg district By 
this method all kinds of coal, coke, peat briquette waste, lignite, slimes from 
coal and anthracite washeries, etc., can be pressed to briquetted ift tbe 8ha|^ 

^ Z. Gldtha:i^^ Essen, 1894, p. 1801. 

616 > 
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0 / small cubes or blocks weighing several kilograms, whioh w.U ))urn without 
smoke, soot, or smell, give off no sulphur oomp»)umls, sad form rm clin^kor. 
The cheap binding material useil is kept secret, but it can be taken that iU 
chief constituent, resulting in the ghovo projx'rtfes, is liiuo (calcium liydrate, 
lime water, milk of lime, or the like). The biiquetic.N only attain the nceessarj 
strength after drying, prolKihly h\ means of waste Ijeat 

W ith legard to the prolits of i lio uietluMl of dcsulphurisat ion ui its application 

to coke, (lehr. Hopfner give the following' example m a pniiteil 'ulvcrlismumit ; — 
At a coking plant, kc of dcsulpluinsed dow ^onlhu^lmn hri.piettes 

have been prejiaied dailx fiom the waMe cokr Tlie equipment . onsists of 
three plants of the lariresl t\pe, each for an output oi .'ai.diio pm das - and 
night-shifts. 

In a day- and uit:liL shift, Tod , 000 ,mi.ieal luiquettes. 0,0 h ‘jiU) gun. in 
weight,* or a total of lod.ddd kir , aie <ompl<‘tcd Idi h .ipjiiialuv pKnluecs 
2.>0,0()0 hri(picttos -- lt,|dd p,«i houi oid '_Md p<M muiuti', sn tliai tiie .piaiitily 
falling to each '^luft oi mLilit and a hall Imuiih is — 


1 tL^.TOd k'j 'oko at 1 milk pm Idd Kn 
T.oIMI „ 1.0, ui 1.*) 


loO.ddO ko, malmiil fiaa' at |ila<(' oi u-'<' 


U^(Vjes (each appai.it u- pm tw** dniN' 
2 men for m ushnni 
2 ,, ,, inoiildinir ma< lours 

hoys „ 

I rucMi lor tlio < haum*! 

1 lioys M 


o d mai k^ 
li 

1 .: 


1 1 2 od marks- 
llJ.d' ,. 

.’k.k ni.irks. 


•'{ 1 IIIMI k^ 


Id)!’ the thi'rr in'.tall.itX'iis 
2 mi’u tor bund 
2 toremcii 

S(*'ain pidut tiwl ilryih'i • 

150 HP. for 20 ho., rs at 1 pf pm H.l‘ 
hour 

Drying 9000 kir hrKpU'tte.s at 1 mark per 
100 kg. 


111 d ks 

h 

10 .. 

1 I 


1 20 iiiiiiks 

90 

210 


o 


Total .'MO marks* 

Liquidation oj^the co$u of imtallation (250,000 mark.s) 

’ 2 per cent, on huildiiigs 25,000 marks - .500 iiiarks. 

10 „ „ on machinery 200,000 „ -20,000 ,, 

10 „ , ,* on power plant 25,000 „ = 2,500 ,, 


for 300 days 23,000 marks, 

or per day , . 76*7 marks. 
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liinQUErfES AND HHIQUETTING. 


’^Intereat : — ' 

'5 per cent, on :?o(),000 murks ~ 12,500 marks per annum, 

or per day . 42 marks. 

for h\ nirr : ~ 

At 10 marks for 10,0*>0 kf^. tinislied' 1). 1 ). brupiettos . loO ,, 

i 

T(»lal . f^bS'7 marks. 

(ktnscipKjjitly 10,000 k</ cost oO 5S marks, (lie s(‘lliii<i price bcinj.: lOS 
marks, Icavin;^^ a [)rolit of about 125 maiks. 

111. Ibmil'Kl I l.\(. Ol’ \\ \SIK |)|{( i\\ N ( !o \l; CoKK ( K ALM \zri K 

lb)ralioiit too Ne.tis tlic \\rss(‘bi<‘r Koks- und Kaiima/il uerke, Aussi^^ have 
produced, by (k'ii'asifvine biown co;d in (diaiubei' o\cn.s, a coke uiid('r the name 
of Kauin.i/itc 

The icd-lict (<ikc di.iwn ficni the liottma nt the <'li.iiiihei s cveiv tliiee Imuis is 
(‘iLlier <|ii(‘iii'li(*d with w.ilei or allowed lo hm» 1 in tii|»e^ aftei wdinli il is sorted b\ 
Hie\ in;; into ''ol)l)|('-, of 12 to 21 niin tor suetion-yis pi in t-^, of t to 12 nun lot hoder 
hiino, whde the yiii.dl> below 1 iiiin. ate oithrr iisod in hiKpicttino oi in hnek kilns. 

Ihsiii;; nn addition of 7 per cent of the tar obtaiiUMl in the cokinc, the 
WesscliK'f ( 'o picpaic Kauuia/ilc hi npictlcs, wlmdi are sold for domestic and 
industii.d pm poses, and aic in couMilciablc demand becaus<‘ of their bpecial 
propel ties, pnitieulai ly then limb ealoiilie \alu('s (<iboul 17 b) cals). 

'I'lie brown eoal ibstdh'd in tin* tar distdlciics of ('eiitial (iermany ;;ives 
rise to a potous oi^mular coke, winch could 1 h' biKpndted under the condi- 
tions laid down on pp 2S(‘-2'''I, but finds a uood pioDtalile maiki't without 
fiirtln'r woikiiu; up. 

I\, lh;u,'rM’i'iN(. OF Ih’M' wo Simii \it Mmiiums 

The ciide<i\ouis to utilise the deposits (if pe.it found 111 e\teiisi\e moors to 
a better extent than b\ the ancient method of euttiiio <iud druiu; peat bricks 
)ui\e, from time to tinu'. h'd to uinn\ e\[>eiimeuts (oeii on a teidiiiical scale 
Tlii'v lia\e UMiallt tailed, houu'vei, b('caus(' of the oieat naluial diflicultK's. In 
its iiatuial stat(’ pi'at contains 75 to !I0 per cent water, which must be 
laaluia'd to al^out 15 or 2d jKU’ (hmiI. Siuci' the [leat substance holds water 
veiT teiiaciousK , this is a mut dilheult matter, foi e\en under the greatest 
pressure the wati'r can onl\ be diniinish('d from S5 to t)5 per cent. 

(h'ln'rallx speaking, it is too costly to remoxethe rest of the water l)y heat- 
ing, so that pi'at briipu'tting can only come into competition with coal in 
countries whicli have little or none (T the latter commodity, c in Scandinavia, 
particularly in Sweden, wheie tlie industiy thiives at varioms places. 

So far as is known, tlu're ariMinly a few' peat-brujuotte factories in (Jermany • 
(Ostraidi, Wiirttemberg. laingenberg near Stettin, Sell wen/elmoor Osttireussischen 

' Haum, “ lhatiago 7\ir Kralteryougmig und Krafiveiwcrtung auf Hergxvcrken,” Gluck- , 
aitfi Eason, 1900, No. 31, ]>{), 1014-1016. A. Zeeae, “ Aufbpieituiw', Bnkcttioiung und 
Verkokuiig dor heliiiusohen Braun kohlon, ” Bramkohh^ vik, 1903, No. 3, pp. 89-40. 



Am:Ni)i\. 


(ill) 

P('nt;inNvorko). In Ku’^sia ilifiv i'* a f.n l(»i\ m hniowka. nt-l ciit ai IP'K'navct'rt 
in Holland. ^ • 

lloccntlv poal i)rhjuettr'‘ h im* ln'on pi(»>ln» «■,! in the '>! ue ni I'l.w i,la. ISA.' 

l>y nii'ans of Mooiv inado 1>\ ilic\\\!i m ml M n koic WOrk^. 

^iuiith lioston, ^I.l^s 'IIr'\ aio .i|tplTR'i 'n ^ i" nio'I'iM i^. tm !"i oiih'Iini' md 
l‘oilcr fiiinjj;, and t(n dcinr'-lia tisR^. * ^ 

l-.irson lla^ !•(■(( nlh ]aii>li-.li<d a Inm i.ilm;. i! md (im.i'iiiu ut 

peat lirKiUrlliiii:. W itli pai ! u nl n o !< i . n. . I.. l ii- hm ! h^d - . m p d "M mi '^u r<i. n 

S(‘ \ (^r.d plaiii> a 1 1 ‘ d*'^m d K d in d., i n! i iid ii' (•".'!! a . !i 1 1 i ' . 1 1 t n! i lu' 
[H-at iimm and (illuM « i, , ni . d ■ nm'it iMa a-a kmi ■ n-- an mi il<'l\ 
dealt \Mlli 

ddio 111! ( liaim ,d ajmli III' t n, I’ai’i.i: a, i'*..; i .nva, a. i ja ai.^' j r.il 
are m i \ Miml n lu 1 1 ."-' i - <1 ni ' 'n- < i < mu, a . . i , . • i m - ' m . ii,*l i l.c 
nmni iMe iii.e liiia 'iiii! '< m ■ m.* ' . I \\ M I, ' n n i , i m ' ■ /. ; > ■ i , > a ^ , m < i 

nnd Ma-(^iiur!il. m \ k’ a n„, ,S i ,i: /■ n ' * a Mi a,,, ,,t da 'k I i ! . ^! ■ mi d'a : 

I'll' k III, t lie Ma- hmnil I'liilk Id in I.' .\ 11 " . ^l i a a. i a ■ . ' > ,id ual 

e^llliiaa - llld d( ll \ t 1 i)a'!: m, , ■ iM.l •, I I 111, 1 \ 1 , |,, a I,' I , ' < ^ 

Suiiic acMMints «)t [hmI ili\iiiM md |M'"M ,ii I’mmiM'n md 1 i 1 

.md the I’dnM d "M u (m t Im M , »| ] a - ■( j 'e m,/ j h i l > , k n > ■ i \ > 1 1 I d 'W 

(; y. '/ m h 1 .. 1, . iim 1 u,, | ,,, aadn i . 

iieai M'tfiii, -nil '■ 1 Tli-' ju n nmn • .-i < u. I md mu. a 1 lu nn In- 
in ( iiii'kni'-s h\ me. on ul i I h ■ e u \ i < a' 1 1 1 Lr ii i h li lie , md lied In t ni t he 

,ui' (re( entiv ,n t iti» i d le n hi - Im . i, i,-. i ) mil .1 ii < mn an d ..m ,,n ji, i i .'ni 

11,0, IhMIlL’" n IiiiI-IimI in i linek m t nhiil n . i ,m. ni. t w Im h. pn miil' I'- 

1 e^m ti d tn in .( Urn k m i ..pa pi . - - ui i h*' un Imn \ : . p. 

\n ai'dii’p' Iim.M, 1 inn . ' k. 1 ■ d ■ ■ • ' . t .< m , a ■ ta 1 I 1 1 . j . 1 1 1 a - j , n \m i ,■ . , 

Inpdi ih.i! It w.i-' ('id\ pu -1 'i. 1 . ank la p ] i. . i d'!. , ..li' -a i . n M,.' . dii p pi a 

\\;n .il k .nl 1 oo ;,i,n k p. i 1 > \\ ! i ! a . .p, nn n .. i , i I m 1 1 1^ - l.'i ii, lil lui ‘ 

Sue . , liuu I \ I I , -nil Im li. ' I |. ■ ■ d i ' t I . .0,1 . ,| 1 a pa . ..til,. . . .i . 1 1 ..'I ; I |i ni 

af I'hixh ]i I ...d, lie I'l i.pn ' ' n,.' i, ,il \ i a a In n, ' . ; \ n , t . t.,i \ n tain 

rhf> i j" f II -Ji> n I '' II '' 1 ,1 ‘I ‘ I {■ , h A ( II/. i iiiu. a , 1 1 < . i I n I !v n 1 )pi 111 , n mu \ . ■ 

ne 1 st ' )f 1 li. .s . 1 . I 1 mm I ‘I il i m • ' n > . . - mut ;. n.' ' le > i. pn 1 1 e < hi" pn 1 1 e 

fi .‘ipMiient s h\ ,i -pt I i d im 1 liu i, m.i .lull,. -1 i.' l.i I'pe M. iiin.p.. pn 

k’lu' 'J.d.'O I ) sh.o*. > ;i . n,-- tmnui m.l ,d) i < ..mplaia l,i api, n . ul -m h 
( Il iLon . il p< issf'-.i s nn it -t nni/l h m. I .i i ml 1 1. -- di.i pi ,md an l u . 

Tri<tli/'' lit Ilf I'l'tt ^> 1 / l)i 1/ ly.'ii^'i'/' U’^'i"! 1 la id .'M j ,mii< d ,ii -.ivinp 

the eoH'^ldei.dile expena- h.imi.l up in .m di\n.:, h\ pininnp the w i I pa, it 
int<i luh( s and attaining n -iniple di Imilmtiun h\ h* .it iult nndei l'hmI pn-'-siirr- 
(0 /d /k, Olass 1 ( Mp \n 1 (ill, I I 7, Hm emhar d I - t, I iinj) \\ itli \.inmi-) im/dlliea 
tioiiH till', method lias hean .ipplied prulitaliU in lie w.iv of hupplymii ;i 
nuitcnal buitahle tor hrujHettiiiLr h\ oidinaix pioMs^as 

The Iiitenmtional (dirlMiiiHinp < '<> , iMd , 37 <0'' » n \ e loi m Sin i-u hondoit. Iiad, ni 
tlie spring of llKdJ, built two l.irpa pl.mo on tie- T.ki nhcip r} -I< iu one in 1 leland and 
the other in Oertnany 

' Buditm iff (hf /nst. nf Jf'finnj K js , 1907, Nd». 17, j']!. 78iOh‘^8, 

and Briunkohlr, m,, 1907, No. 09, p. 67‘2 

2 T^t'hnisk Tuhehnji, .Stxx'kholni, 1907, No, 22, p 1020 
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^ Iroducum of Peat CW.-By peat coal, the Deutsche ToTfkohleu-Oesell- 
sdiaft m. C H., I^rlin, uuderstand a briquettable product obtained, as described^ 
i>elow, by the Sclidnirig-Fritzsohen method, which has >>eeti thoroughly tested 
and taken up by them. 

Air-driwl peat is broken up in a disintegrator and slightly lieated in a retort until 
the whole of the volatile ga>.cs are distilled olT. The gaaes are purified, led to a gasometer 



Fio. 266. - Hniiuftty-i of peat ( I and 2), wo<m1, sawdust (3 and 4), conibustible earth (6), sugar 
(6), table salt (7 and 8), and cattle salt (9). From the briquette collection of the 
liorgakadcime, lierlin. 


and used hir heating purposes ; while the heavy tarry gases are left in the p^, which 
is then compressed in closed spaces for twelve seconds, during which time it is further 
lieated, resulting in tlio production of strong transportable blocks of considerable 
heating power. (According to a 1903 prospectus.) 

V, J/b7's<iy Picai'd and n. Verschuer Method } — Peat coal is al^ the naUie 
given to a product olitained from moorland masses without the application of 
heat and pressure. It has many points of similarity with the very dry ^tahular 
bricks made of Central -Cerman brown coals. 

' BotticJier, Z. BramkoKle^ vii., 1908, No. 21. ‘ . 
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The cut masses of peat are first pulveriiieO iu a mixing' anii CiUrthuig machme, ^ihI 
then led by means of a worm convex or U) the .so-calietl electrlc’monthim'a*, a I'ecl* 
angxtlar chest 2^ metres in length, whose lw() broad form the elect rodea. While 
the peat is passing through the chest, an altenuting curixnit i-s pasnsl thrt-iigh the maw 
continually, bringing alxtiu elect ixdv'^ih o? the mateiial, which opens up the turf fibres 
It appeal's that the contained oils and icsins aie free, oft \fhuh dcjauids the wliole 
Bucce® of the method of niannfacture The dccompi>s<-d mass is now brought into a 
Dolberg peat innchuu* and foimcil luio two endless iujh*’-, e.uh about SxB cms. in 
section, which pass on to a culling lu.u hme and aie lividcd into cube', of M cm, wlge. 
These are laid on boards and ."ubjt^ied to a pielinuu.in drung m cbauiber" jirovuletl 
with a current of air Afta si\ i.t ,oght d'i\ ^ tlo- •'titiie> m* tluowu u legularlv into 
drying towers, where the diving is e..iiiphied b\ iiu <'i pip. - beated wilh waste 
steam and a current of air pnxlia cd l.y i fin In tliir'\ t.. f(ut\ cigbi Ikmith the 
toxver can be empt led at the iM.tt.'in, lik.* a fm i i< , r h.- it iuI.ti uja in,/ 1 lie work* 
ing, flesh blocks being aftenv.od- .haii:< 1 m at th- i< p I h- “p^,l! n.,ii nt thru 
finished.* It contains 2o to do p. i .cut v\ it. i, p...M .s goal haidn. and strength 
(giving little or no wa^'t-e), and ( an b(‘ -toi . I l.*i nion'ii' in tlic op.Mi, dui ing 

both cold and warm weathn, withoui nn-lng .no/ im\ .ippic lablr al'.ialion It ih 
important that onl_\ peal fi.im moor', of Im/h alti’u io. ,;.b i' t/mci dU omit m Norih 
Hannover, Oldenburg, Mtaklenbiiig, I'! i-t I'm- la,.!. iss.t'iu. for ih<- piodmAioii of 
“ j>cat cml.” 

The pateiitcos ha\e boon to-tim/; lio n looihod m a Ihl/o ovp.^muMilul plnnt 
.since 1007, au<l lind that ibo oosl> ol juodin Lion no\.i nmounl to inoro than 
5 marks jicr ton. 

Nothing can be said Ioto of the other nndbods of tninine po.it to aoconut 
(by (legasification and ookmg) Pronnnont «'\poit^ (on^idoi llio ntilis.ition in 
gas producers for tliu nianuf.o'tnio of p.tuor lm-, .nnl tin* t o.-.nlt nit' cheap pro' 
duction of large (piirUitie'' ol ideotmal onoio\, to ho iho nio^t oi oiionneal 
inothod of dealing uith peat ^ 

V. liRl(,!UK! riNO 111 .S\nh|s| AM> MllilK \\\s|K \V(K»n 

These malenals can gemi.dlv he in I'lnotiod f.nilv r.adilv withonl a linid- 
ing niatenui, for xshmli puiposo tlo- stud^v lo-nions constituents of the wood 
are used. 

In the method devised by <kins A' (a», Kisongio.^j/eroi mid Nlascliinenfnhrik, 
Budapesth, for the prepamlion of sawdust hn.jnottos, the fresh sawdn!«.t, which 
UHUAlly contains 35 per cent, moisturo, i^ passed tlirongli a woini conveyor with 
a heated bottom, when the water (•(>nteiil is rtslnced to 12 porermt. and tlie 
resinous ooristltucnts iKpiefied. Tin* matenal is tlieii passed to the lieaterl 
drier and then to a briipieite press. 

The briejuette press used is of the Aniold type No. 5(i,750), wliicli 

is a crank-lever press making 22 strokes j)er minute and producing alront 330,0 
in ten woi^iug hours. The power re«piired for bikjIi a press and the 
attendant driers amounts to about 16 II. P. Sawdust brupiettcH can nl so he 
prepared in a brown-coal rope briquette press. In fig. 255, (3) represents a 
fractured ^nd (4) a complete specimen of such hriquetlcs. Their strength is 

^ Frink, " Ueber Oewinnnng und Verweiidung von Torf xu IleiMwerken und zur dirikten 
fciafterietfgung/’ Z /. Chemie, 1907, p. 1592 Hteq. 
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iisjiully vi-ry .small anO thoy soon break up in tlie fire. Sawdust briquetting^ 
has not y(3t attained much importance, aIthou<^di other firms also sell plants anfl 
[)r(‘ss(!s for ^hc purpose. , 

Better pressed blocks called “wood Hrapiettes ” can l^e ][)reparcd from tlio 
waste from certain typoi of wood. 

The chemical works of Call l’’cuerlein in Coucrbach Stuttgart work U[) 
stnjug bri(juett(‘s in an ordinary iojm- jin'ss from the e\ti acted and dii(*d woods, 
Usually ol foK'ign oiigin. These brapietti's .are \ery much in demand in th(' 
Stuggart (list 1 let for usi“ .is domestic fuels. The w'oods primajiallv used are 
ijuebracho wood from (lu' \rgen(ine, logwood .ind fustic wood from Central 
Aiiii'ra'a, ;ind some chestnut wood and oak. \\h)od hrajuettes come into 
cotniiK'rci' in sect Kjiis ol iop(' which can e.tsily be lutiken o(l‘ .at thedi\idiiig 
siirhiccs h(‘foie us(' I.eiiL:, thin hriijiiettes m.ade from pineaieislh's ar-' spiaually 
\alued for igniting [iiirposcs 

\’I. IhdigiKi i'(N(. oi oriti-.ii Oiu.wic oi; Ivoiu.wie Non- M i- r \i i lo Majkhi.m .s. 

The nuiiil)er of siu h matcii.ils which can he biir|iiettcd with or without 
l>inding mateii.d is \tu\ l.iiue, luit up to the prc-eiit onl\ a few ol them ha\e 
hi'cii subjected’ to treatment on a teclmic.d sc.de Cf other fuel brapiettes, 
mention must hi' made of such a-^ aie made fiom v.arious waste jirodiiets. 
hitiiminoiis shales, pi'lrolciim which h.is hceii solidified with or without tin,* 
addition of sulphunc a<'id .and lime, .ind othei minei.il oils alone or mived with 
s.iwdust Ol house ri'fuse, etc l’'n.w 2or> (.h) ^hows ,t hrepiette of eomhiistihle 
e.iith, and (fi) ,i siiaJi' hinpii'tte, both prt'p.ared expel imenl.di_\ in a Couthnhal 
pri'ss, whih' (7) to (D) show \ .u ions ty [les of salt hiKpiette.s, The disc shaped 
block (7) w.is produia'il liom moist, gmiind .salt undei high pressuri' in a 
hydraulic picss by the W'eis/. mi'thod ;is woikt'd b\ N.iv A' Straus/ (»f 
Biidapcsth S.ilt in this ( i other simil.ir stioim .and legular sh.qx' is ver\ 
much pii/i'd m C.abcia, 1 1 mie.nw , .ind the Ikilk.iu St.itcs The daily reipiire- 
iiieiit is rcnioxed by set ipmg 

Ju .\ustii.a, wheie the salt iiKmojioly exists, tlu' briquetting of s.alt ’ w.is 
intniduia'd ,d)out ti'ii \ e.ii s .ilTo in oidei to sujtpl.int the sticks or me.tsures of 
salt which are still m.ide .it m.iip\ s.alt woiks. .Vt Ifbensee, -It), 000 biapiettes, 
mostly cubi's of 1 kg. weiuht, h.iye been juejt.ired m two presses in one day. 
Vt Ischl, bi’Kpiettes are prepared of lailumn.ir form witli rounded edges. 

Aciauding to a method introduca'd by 'bh. Ncimkeof lieojioldshall-Stuttgart 
{D.li.r., l.obldl), grouNd rock s. lit is moistened witli water or .salt solution 
.and mixed with 0 77) to 1 percent, m.agnesia. The briquettes made from the 
mixtuie .are dried at SO” to lOtC C. Asa result of the addition of magnesia, 
a comparatively low pressure is reipiired for compression, nevertlieless the 
biTtuettes are hard and resist tlie action of atmospheric moisture. 

In (lermany the hriipiettiiig of .salt for inland use would only lead to an 
unnecessary and disagreeable increase in the cost of salt; it might ho of 
advantage, however, for e.xport and other special purposes, where it ii^ necessary* 

’ Kiirer, junpte Fortsehritti^ dn' SiiUnenU'chnik^ Hannover, 1899. 
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to protict the sitll fmm the arlion of nioiston' iiiijHinth ^ ‘.‘i * i iisuloothlo 
poiio'ls of Uine. I' or Ioiilt l imo V lit li i\o hron pi rp n « «! in 1 run’O 

f(^ro\or'^ea expoit, partuul,ol\ to Khiu h iJni.ma , 

Flit laincllar ^alt laipinltf- hi\f niontls hn'ii pOHiiunl loiin tlie 
purest tine salt forth*’ hm' lit»ips ,in inojotuos nnl in tin iu-hl. 

No h >ho\N s a (‘<*nf’ ^h ipt’*! *‘an If '' ill hi'^pnli'' niflf lo llif Ih'lun'-tl.i Foek 
Salt t'o. from a mixtm*' of look -'ill. iomi aifl W'innu.M.,! p<)\\,l('i No 

spt’* lal pl(•^^ 1-^ U"*'!. h’l! <h*' ni'iist in*'- >I Mnp' <1 n. i ImmmM o,,! >!n\\l_\ 
lieatf*! in a (hun'n*‘i kiln until il nnin-' * -tion-; Mr,i k li <1. nit ni ateil 

eat tie salts ai *■ lax l o *■ on I \* i \ nne h ni F- *ii m'l 

Ih'iekniakino aiel I'lhoi ii!i!e,(l a,. 'ie'l' in inikin -tcie- lom laiiin 
flu, ^^n'L I'hilk, *1' > Of . k-. 1\ lili.n to 'm pn'imj^ I ,it < iktol..! M>n 
sulei ition oi thiv inip<nlint in oi* li "i iiul'i'tn i- ('in.'li li.i • > .a , ,n tins 
hook 

1 low I \ f 1 , t ho hi !<p|i tl 01/ <•' "1. - nil I tlhii ;'i il pi .'h,. l i ip no'l il. iiel 
t li<‘ like lnU''t St ill h, (hilt w 0 h I n I r 1 1 n! I me - 1 h ' ' I n oe h h i - < h \ • h 'pm! 

1 11 s( > pf niliai all! 1 pi "ii . I'lii'j i n m m e i 1 1 1 1 1 1 1 * ppi ■ i < > 1 *■ i \ i kl i ’ > i i' i ! with 

t ln‘ Ni (h jf ( t 1 n a '1 f (Il |i h lit 1 (O'l ; h • ' ’ll '' '■ I 1 1 I V - Il o (1 I \ "I ' 1 ' 1,1 



SUPPLEMENT. 

During tlie printinji; of tho (German edition of this hook a new system of 
bri(jiictting not described in it has been developed by experiment and improve- 
ment to sneh an extent that it can now enter into competition with other 
methods. It is the Romy Rrn/veffiiuj ov\ned by the Allgemeinen 

Hrikettieningsdlesellseliaft lii b H. of Jierlin. 

The method discovered iiy Jbinay permits of the briipictting of pit coals, 
brown coals, ores, nn't.illnrgical products (especially flue dust), scrap metals and 
other waste mati'fials by sncce.ssive incn'ases of pressure up to 1000 aims, by 
UK'ans of a hydiaulie pre^s. ('oinplete \entilation of the material is provided ; 
in most oases i ) binding material is recjuired, and in the case of hard coal only 
^mall (juantilies (about i to 2 per cent.) need be added. The immense im- 
portance of this to the brapietting of pit coals will be readily understood from 
p. 225 <'( Hty. 

Tiio Unn.iy method is already applied at se\eral w’orks (Kricdenshiittc in 
I'Pper Silesia, Siiehsisehe Maschinenfahrik vonn U. Hartmann, Chemnitz, Sa.) 
for the briipietting of Hue dust, ore refuse', and non, steel, and metal wtistu on 
a technical scale. It gives good re'sults, and is to lic immediately introduced 
into other works for tlie .same' purpo.se and also f(»r coal brjepietting. 

A detaih'd desci’iptiou o(. tin' jiroces.s, with illustrations of the plant, includ- 
ing V, Muller’s hydraulic piess, and results of working, will be found in the 
second volume of this book. 


m 
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liriquptte proHswi, ^gg-roll, 17^-188, 212, 214, 
r 218 244,264. 

--'j' revolver, 141-146, 176. 

,Q|,e („• 177, 438 ct serf. 

- simple, 1 16-121. 

— - tangential, 178. i 

-toggle-joint, 116~liy, 160-176. 

- j irod lie tion.-sM Coal llru|in4U- l*io<liictioi). 

• -- 'iclliiig agencies, 4, 1^7, 682, 584, .685, 

593, 002. 

Briquetting o( bro\Mi coal, 269 et jn-y., OOl 
et seq. 

of coal, 1 el seq, 

— of coke, 010- 018. 

- - of Hue (lust, xxvii, 40, 024. 

- - ofjwat, 018 021 

- of Halts, 022 

— of sau'diist, 021. 

Broken hnqucUcs, 298, .698 
Brown-coal InniuctLt jiroducUoii, 678-;>84. 

of Aiistiia, 68. i. 

— - ofCcnnun knipiic, ,678 

588. 

_ _ - of otlici counliit'S, .688 

Brown-coal hriqucites, appcaiaia e ot, 291 

- - - - - - ajiplicalion ol, .6M 002 

bcliavioni on burning, 801, 

— culonlio \aluc ol, 19, 297, 

298-802, 

. — — caonucal coiiip(»sition of, 290 - 

302. 

- detert.s ol, 1.61 

- - — , donicslic, 28,6 

— . - cvjipoi’alivc jxmci of, 808. 

' imlusLnal, 290 

-- (ii'opci tics ol, 2.8.6 800 

----- shape, size, and w I ight ol, 28.6. 
•- ' specific gia\ it\ of, 294 

- — - strength ol, 2!>6. 

Brown coals, adaptability to luiqiiclting ol, 
279. 

- ash contcjil ol, 270. 

bitumen content ol, 273 

calonlic value of, 19, 297, 298-802 

C'iui])Osition ot, 209, 272. 

distillation, 274, 280, 812. 

-- liardiics.H of, 281. 

- lijdiogeii content of, 278. 

.sulphur ooritent ot, 276, 

w'ater coiileiil. of, 270, 847-850. 

Brozowski’s jieat cuttei, 019. 

Buokau briquette pres.s, 467. 

— - dust extraction, 491, 497, 615 

Ma.scbuieiifalirik, 328, 81.6, 402, 419, 

457, 465, 491. 

- ' - outfall cap, 491. 

■ roll crusher, 330. 

slime filters, 522. 

-- -tubodiior, 402. 

Bunkor coal, 260. . 

Burgkor Steinkohlenworko, 67, 81. 190, 197, 
264. 

Busohiua luonld, 468. 

Busse-Tiglor press, 153. 

— — steam dner, 81, 208. 

Buhz k Kolir’s method of introducing naphtha- 
lene into the steam kneader, 110. 

Bnttner superheater,. 1P7. 


CALcnJMJiydrate, 48. 

Calorie, 17, 368 
Calorific cHiciency, 590, 

• - value, 17, 298, 594. 

— calculation of, flora anjilysiB, 17. . 

dcterniiuation of, 17. 

.. ■ of brown coal and its briquettes j 19, 

297, 298-302 

I - - of coal and ite briquettes, 18, 19, " 

I 299, 802 . 

, - of pik'ii, 38. ^ 

- — — — of other fuels, 19, 302, 699. 
OalorimcterH, 17. 

Caiagliean moss. 44, 

Carbon disulphide, 22, 88, 

Call pit, 497, 

Carr’s disintegrator, 83, 388, 

C.isar Wollbeim Briquette KacLoiy, 247 
Cattle salts, 028, 

Cell pilch, 40 
Cellul(»sc \\aslc, 4.6. 

Cential elcetiie stations, 581, 537; 540, 518, 
668, 667, 500, 601, 602 * 

Ociifiilugai maeiiiiies for coal crushing, 63-07, 
388 880 * 

tui coal drying, 27. 

toi dust extiaction, 496, 620. , 

('bam convex ois, 31 1, 672, 

(dicuncal analysis ofbi own coals and briquettes, 
2(19, 272, 277, 290-802 

-- ol coals and buquettes, 19, 2G9, 302. 

ot bard pitcli, 84. 

... yt peat, 209, 302. 

— of wood, 209. 

- laboialoi) cqiiqmient, 278. 

(Jhewi ng test, 34 
(diiiiinej' diaugbt, 590. 

losses, 587, 690. 

(diiUcs, 389, 627, 670. 

Claia ht, 337, 641,618,560, 656, 657-500, 
607, 679. 

Oluicubcig Pit, 501. 

(!lanfving pit-j foi slmie.s, 521 
Classilieation of briquette luessos, 115. 

( da} , 47. 

Clmkei lorniation, x.xiv, 806, 680, 597. 

. Coal, adajOabihty to briquetting, 23. ^ 

composition of, 19, 209, 302. 

-- - diamirig of, 27. 

; di'} mg uiid beating of, 80 el itq, 

- -fat coals, 14, 19, 20, 21, 23, 68, 241, 
24.6, 2.61. 

; gas coals, 14, 16, 20, 23, 58. 

gluiKS' coals, 270. , 

I --- hard or splmt, 16, 19, 20, 21, 24, 241, 

I 247,251,257. 

seini'fat, 21, 23, 58. 

I — - ainitby or forge, 12, 16, 19, 20, 24, 58, 

I 241, 251. 

I Coal briquettes, ash wntent of, 6. 

j Ixdiaviour in fire of, 21. 

— - — calorific value of, 16-21, 302; 

— ^ requirements of, 4, lli^ ' 

— shape, siae, and weight 6f, 6. 

smoke development of, 21. 

— — r- specific gravity of, 15. 

— — strength and cohesion of, 18^ 

— r- -1 — water content ofj 16. . 



INDK.X. 


m 


c^I l»riqu,*U^ aurl cok^ j.iodm iiou of 
Aac!i*«n^ liH. - 

257. 

district^ 236 
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PnjsMa, 236. 
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fJnitt'd8tAtiH.d.\ii». net, 2tK> 

^ l'[*per K!iint' disfnet, 2.M 
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I ‘n{i s 111'. 

I'l-inti. n..„ iMiTilffi..: 

, ' I i'< it III 'Irv \\i^ I'.I.'i rf 

j I '' Iriliii' t . ( ocni ,4,1.1 j.iti'ii, n 

I 111 lull. dn. 1 ,10 

i’o,U‘i/, [..-it 111 It iiii'i , »;•_ 1 
, I '• IlK "( 'l ! ■! I<j!jr ! !, s Js.H j f, j 

i!i,.ii , I, .Ml Md 

i > H i! O'. I’ll 1 •; 

1 * I i .11. I I !i IM. t'.i 11,. 4 m ^ 


- - Ur, 29 d ». y. 


^ ‘ K 1' 

Colili'ii/ lyili'i liiv|rt,n-»'> A-'-'.-ci itiiiii 


1» Mll-I- Ii ip . ! « 

f'ollic mill, 4.38, J8(). 
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- t- pt.. in 
I. . M I... 

* I'li'jiH'ttmg (.| Oil', Gi s 


1 j .. 

P \ "I 1 ii ii n M 

- Irom I'lowii I (,u!, 2^1 _ • 2 ‘> 4 , > 


I'l.; .![ 

- ' ft'*. 11 1 <ial, 2.3, JI !. 3('2 


h'VMlg, 

(jikc lin-c/c, l.y 2St^ '91, «;](, i,i 


1 kl'ii 1 1 '. 


f'lUjii-th X 21. 21 !, till, 

- " 'o ,.|i t,n, 32. 

■ .35 .37, ;t0 i 

Coki/i/; pliiiih, .HO. 
r.iid uutei ltvd, 5;7 

Us(' (if lal-li .iim 1 lul,.. .]i It I }I7 

< OJIIIUIIBOJI ,if till,!,, wa), t,,i„ .P).,, 4j,. 

- "f Ullk I, \m1,, , |,,, 

r'onifineii )V,4t(0, H‘,2. 5'0, :,i(y .h.'m 
roiiKvt! ■>|ii,iy n. //!< s, iso 
I 'o)i\ (-} olN, li.Uid, .H.H, 3’ ,0 
1-11, .i26 

''onii, 7'*, *]'-l24, '.7'» 

( iliiii; .111! I8 Sj 4.7 .5'.’! 


s 1 . ^ s, 


. ■«: I" MV ^ 

l-i ' I I ' 'tui'H • ' d ti!-('k s 6 1 2. 

•”(t '4(n (' .!,'iliii|.t |.>|| ,.|, .H) I <t S(q 

Im.U til. 

I *''l I , 1 M iiM,! 4 |.,i . (1. II 1,1 tiny ( I Ion Ik \a1ui* 

ll-oij Ml.l\ ,s !7 

I'.'i I I) i; nv |. . ^ 121 

h'l I, ... o'. , "..n ..I, |v., 

'll')/. I ,M II,;. lUMll 1 , , 

vp!' '•I'.ii . ih'i 1 Im II pi. \ I jilloii, 

In, iv| 

■ut' - ^ >1 17 1 

hn 'I . \ti [I I ' I S4 


560, fiO.i, 570 

(5.>tft ol' liii.wii (.o,il, 5»t,s. .,7(1 57ii 

- - ol coal, 201. '23, 220, 211, .'.'d, 2''! 

of c. 0 n'isli,;iy. 20 
of d.nt « xtr iciioii, 5! 1 51 '1 

— of r.», i, ,Hd, 5.')1. 504, O' Ml 6t> ' 

ol lu^f,lli)ltMll. s- , 1 'I Hoi at I' ii I o 

- o! I li.oni. S'f Inhoiir < -.sU iii,i \\ ,ty. ^ 
-- ol pilrji, .30 11, J„, '224, 22'{. 225, ./j',. 
of p.w.luctUH’ 'w j’ro.lu. tio/i ( ‘,.,K 

of .siiinn flltiutluri, 522 

Oiuniiili.il pri'SH, 122-1.30, ]5G, 17). Is5, 192 
222, 241, 245-247. 249. 250, 252, 25U.' 
Couiiti'r-cumnit pnijcqilo, 412, 503 505, 515 
Cros'i li«at«r null, 70. 

Crtwlmig and cruslnn*; plttiit, 58 70, 320 32/ 
Ouliii, 213. 

(luttnig appliances, 170-473, flO.H, 

(vyliiidrical irnn siove, 688. 

pAERSTKlN^t, XXI. 

David press. 264. 
l)e«*p worjtiuga, SjDTk 
Dehydration of wished coals, 27. 

I>e}|» metal, 126. 

Desulphurised idow-couibustion hriottettes, 
616: • 


. - ! . (.1 .14 ,M7 

' ^-uiipi' N ol H 111 , I'l,'} 521. 

I >i.\' f K. I'll' I . ( M III, ' 

I ii 4iii )■■, 54!* . 5! 5 i,y i.57, iij'i 

Ktos.iMit^ .<t iaiui 'o.i! loi’iU' I ting, 5.31, 
5<>0 ' / 4. Y 

"I < o-ii l>! iijin 1 1 Wig '2‘' 1 < ^ / 

K "i.oiiHsi'in, r>4(; 

i.'lg'f nuiiiMs, Os 70 
Ed'.vanl Miiutig Co , 40 
Kgg liinjiHtli! pn ish* H, 17H~163, 212, 2I4, 
241, 204. 

Kgg ImipolM. 10. 17' l^.t, 212, 214, 24.1, 
2 4 4, 264 

Einliacli! Wi'i kc, 3H} ; itfr «iy> < Inra )’it. 
KHt-ngialaH-N( urniviin in-uld, J66. 

EkciilM'iyjH m.'tliHt! ol producing fuel from 
l>eat, Gift. 

KIcetrio ligUtnig, liliHmnaUou. 

' nioPns, 191, 2"9, 24.5, 247, 387 389, 

I 412, 649, .551, 557. 

j ICleclii'ial applmticesi, 4^1 ; m also Dynamos 
i and Elect no Motoiv 
I Elevators, 55, 339, 419, 424. 

\ Emergency exits, etc., 483. 
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EjnmaGrul>e, 246. 

‘■Einond’s sprinklor, 494, 615. 

Eva Mine, 312-;316, 41^, 6G1, .596. 
Evaporation experimenta, 20, 487, 596. 
Evaporative ]>ower and evaporation, 17 d 
308, 863'; r»04, 590. " 

Evart chain, 328, 339. 

Exc('H 8 >\<‘ighL, 527. 

Exhaust fituuni, iccovery of Oil from, 367, 547. 

utiliHation of, 362, 368, 550. 

Exhausters, 496, 509, 517 d neq. 

Expoiimeutal Iniquottnig [»lant, 282. 
Explosion ap[)aru(uH, 182, 513, 51‘*. 
Explosions, 476. 

Ex ter juesB, 279. 

rr)jte ])r<'Hs, 289, 133 16.5. 

('anis(h)il typt‘, 417. 
inodctii irn})io\ I'lnoiils, 466 
464. 

ohl Zoitz t) pt>, 433-4 17. 

Extinction of liicsiii faoloiy, 4/6 181 
— ' 111 (jveiis, 101 

Exliiigiiislicrfi, 210, 48.3. 

Fans. 517 , srctt/vi Exlouisloi v 
Kilt coals, 8i ft nii(i>'r 0<'-il 
Koed wat(!i, .546, .5.'i0. 

- — lU'chcalci, 517, .5r)(> 
puiilici , 5 16,^ .^fiO 
Kelt stulliiig hoxcs, 17.3 
Filter beds, 521. 

cloths, taliiC's, Imgs, .30t;. 

K iltiiitioii ol dust, 506. 

of sliiic's, 521 

Kine pulvoi tsiiig tniuduiifs, 63, 3.11 
Kiic-pidof (dotliiiig, 48 1. 

Kiics 111 hiowii-coiil l.icloiH'S, 176 181. 

' 111 hciitino o\ ( 11 ^, 101, 111, 

picciuiltoiis on I'Ulhiciik ul, 101, 182 181 
Kiscliingri icguliitm, .'.lit. 

FluiiiudiciiO'd di yoi s, 85-i()2, 360-071 
Kliic dust, hi i(|iicUiii- of, \x\ii, 16, 624. 

Forge coal, sca i ( 'oul 
Koistei' ouKall (Mps, 4in. 

Ei.iiikcl lioiigh giiitc lor cotiihiisl ion' nf diisl 
488, 514 

Kimiiz mil fall ( aps, 491 

Kiccdu'ii inclhod of diisl, i‘\lr.ictii>i), '.01 

Fresh slciiiM, 362. .361 

Fiii'diicli W'dliclm I Mim-, 52, 301 

Eio/cii coals, 303, 33.3. 

Fuel KHjiiireiiuMits of I'russian SUlc laiiways, 

^ 250. 

Fuist Bismarck Mine, 487, 567 
Fnrslonstoiner Mine, 249, 260. 

Gani-i & Co., 621. 

Gas coals, .sec under (’oal 
plant, 29-30. 

™ producers, 24, 598-602. 

tar, 80. 

yield from hrhpiettos, 599. 
(Usmotoroiifuhiik Duiitz, 598“599. 

(4erhu'h &.Co., 27, 

Glance c<vils, 270. 

Gloria Mill, 70. 

Glnckauf Urulm, 493. 

Goudron de homlle, 29. 


I Governors, c4 66. 

Graf Furstenburg Fit, 497. 

Graphs, xxvi, 283, 237, 242^ 802, 580. 
Giaiipner k Eisner antorn^itfc cutter, 612, 
Gieppin mould, 466. 

Grokc mixer, 606. 

- wet press, 606-607. 

Griilil Hlleiing system, 19<>. 

Grnhhveik, 494, 487, 601, 503-506. 
Ginsoinw'ik, Fned Kiiifip, A.G., 470. 

Haucnamt Malstiitt Biniuelte Factaiy, 245. 

1 Hageiiln'ck Zcclie, 27, 56-,57^ 73, 193. 

I Hair hygiuint'teis, 354 357. 
j llallrstdicii FfHiiiiciscdiat't, 496. 

Ilaiiie/ Zimnn'i'inaiiij, 180, 182, 2l2, 24 4. 

' Maid or .sjiliiit coal, see under Coiil. 

I pikh, 2, 32 37, 49, 56, 204, 246. 

fl.itdi)<‘s8 o| Inoivii co.il, 279, 281. 
ol pik h, 3 I 
I H.iikrii (diain, 53. 

j Il'Mt halaiK (• of hiowu-coal diyiiig oven, 398. 

; - <>1 coinhustion, .SVC Calontio Value, 

lov-.es 111 table o\ens, 395 .sv</. 

i 1 leal mg ( lb I I nietei , 514, 

oV( ns, set l)i^^ mg I’l.uit 
i - — - wit h ii'\ olving tables, 94 

I Heavy oil^ 31. 

I Hedw ig Gi nbe, 310, 
j 111 1 li l-Sehimd/, j>reSs, 606. 
lll•y••HllllUelre Fneloiy,41I,470,51 },531,581. 

- mould for mdustiial brujui'llcs, 468. 
Hieketlm r siippl V' rii r.mgeiiH'iit f'oi Lube diiers, 
40'^ 

llilgei ’s slow -( oinbiisl 10)1 s|o\ e, 590. 

II mged link eliam, .3.19. 
j lllsfoi leid, \xii, 1 4. 

Iloddiek we1 piess, iMO 
liollniaim be.it • t mill, 331 3^6. 

Ilollmd Zi'i'lic, .56, 77, 8.5, 89, 108, 1.58. 
Hol/heiger w.iti I mdie.iloi, 380. 

I |ol/li,mseis( be M.isclimenlabnk , 62. 

“ Hook.s ” (ExtiA pi("'s). 442 1 13 
llol’lem biKjUelte l.ieloiy, 429, 506. 

Hot -ail lirieis tor blown coal, 371-375. 
Humboldt Maschmenbauimsiiilt, 27, 54, 66, 
j 72, 122, 218, 516 
I I lump, 4 1 1. 

I llniflieilielg Ibiqiirtte F.irtory, 496. 

I llYdi.iuhe j.resses. 120, 136 1 10, 624. 

ll\<liogen, 17, 19, 269, '*7'1 el , 297 ef , 
599 

Hydiogia[)li, 358. 

Hygrometer, 351-358. 

Ii.H’MiN \TioN, 219, 481, 557-565. 

Use liergbau A.G., 312, 311, 330, 457, 461, 
497,539,544,553. ' 

slow combustion stove, 58^- 

Imjwict-grids, 408. 

Ifioome of hriquotte factoriw, 224-227, 676, 
Increasing protita, 226. ^ 

Indicator diagrams, 464, 633-638. 

tests o|i browu-coal briquette presses,. 

454-466. ' , ' ^ / 

Industrial brii]^uettes, am»Wcatiou’of, 691 69.8. 

j production of, 406-4'*“ 

1.. selling price, 5 <^0. 
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Industrial briqn'^ttes, shaitc, sixo %ud Wiiitfht. 
‘J'wi 294. 

Inonfftuic binding materialR furctials, 47. 
liK8j>ocUou of Minas Rcgulatiom, 219. 2>:b 361, 
873, 387, 424. 480, 475 484 
1 1) Stalls t4<.)n co»tH, 209, 222, 22'', 565, 569-572. 

of hrown-coal bnouetti* f»olon,* 6 , 

569-572 

— of c<»al brh|\i«t1^ fsctoni*.'', 209 2’*’.'' 229 
230-234. 

luk'nial dustt'XtMctiuji. 185, 517 520 , .^'Ol 
lnt4irnatiouHl C.»rboiij;,nig < o , 6)9 

Jacob Ibt, 509. 

Jiicobi drying st'ivr, 36, 37 1 
Jostcu slow-comhuslion stuve, 59*^ 

K.\tiuiusa ZccbiMi, 62. 

Kauiun/it<‘ briqnaUi-x, 61 
Kogi*l tulu' di it-r, 415 116. 

Kfilniann k Vin-lkn seim g.i^ tm<! i^, ’>11 
lviu*Hil(‘ia«, 102 - 106 , lO.H -llO, 120 
Kiuugin Miirioiiliullo, 14 W/ sv./ , 2.' 1. 101, 

102, 121. 

Ivimg^grTUx?, 82, 201, 22'i-229. 

K<»|i|te bygri'incL, r, 354 

Koriiiig i , 40 1 , .'.68 

so •thill )>ioiu.‘. 1 , .M*''' 

Ki.Ut Ini-jU' l O' l.». t"i) , 2'' 171 
Kiidlu /. -\sti'iii I'f 'Sling b.nl. r-. 2 1. 

b\llul'K cn^l-, J09, 2 ' 22 - 221 , .'28 Jl.'. -7 . 

573 -576, 613, 617. 

Ui ( 'hazi.tlc Wmlvs. lit), ! 77. 

Ij.iiii.'ii'.hiir bji!' 1 », ‘2 >2. 5 1 1 , 515, .5 1'\ >'. .57' 

Lili'iit bent, .'0. ! 

li.iiirliluuinin 1 I'.n.jtt.i*. r.i'i.>i\ I'l Hi. 
317. 322 32 1 , II 2 43 3 I >^7 .5 : M'' .5 >5 
.5 no 

Liuus.g I‘il, 24 1 *1.., .M, 

1,11) (lilt, nf bll'llirM'* t l.'l \ ' " 

f,i ( Ip'S s|>ray im/di ^)S> 

Lc'ler and .Scliin I'll 1 in..nl 1 '|t<n*i 1-', 

[jciit/ \al\ rt gi ;ir, 15''<, '■ ■ '• 

liil.l ' I I’ll , 197 

1,11’ It 1 '"iii)}iling 1 23 
r,iglil Ill’s, 1 rf .< 

I.igriift, 2''‘2, .,02 ;o8. ;)‘2, !21, ’.’7 .32 .31’, 

- s(.>\. , r.HO. 
bijit'dni'lit IIP, 270 
bitHiid Ip'iil, 3,6.! 

' ' \ itpli, . 57 . 

1v'>iidiiig bitiwn t Oal bi i.jin I ii's pJi'* .5.''.5 

- hriqntitl4*», 1.''.5 -l-'O 
I.i'lSl'AU plTSS, 1S2, 

Lul.nrati.ry. 447, 481 
liudwigalinirnung Ti' , 603. 61 4 
buisp rit, 496. 

bmigi' aj>|mnvtuM fot undting jwint of |iitcli. 35 

Maonkjbia eminent, 47. 

Malaxenr, 102, 120. 

Mrtnnhnm Briquette Works, 461. 589 540. 
.Vrarga liriquattf Workw, 461. 539, 

Margamta Z#Njlie, 02, 1.57. 

Maria Pit, 246. 

Marie Pit, 496, 

Mashek prfsa, 184. ' 

Maaut, 4S.» ^ 


Maximum and m''nitmiin tljermomot^r, 509. 
Marnline im'ss. 1 1 6 - 1 1 7. 

.Mi'fhrtiiieal oflienmy, 456. • 

MihIjiuu halt! jHloli, 3^34. 36 38, 49, 66. 
Mclcliioi Pit, 'J.'ti', 

.Molting (tf y\u b, 35. » 

MeUl 'iWiirf, biinuilling of, xwiii, 628, 624. 
.Mi'tftlhugit'Hl ont-lni'ts, bnqinlting of, xxri, 
vwm. 623, T» 2.) 

M' ypc e\ j)ansj"n \al\t'g(>ttr. 157. 

Mii'liai ’is >inxt . vtiAt (Mil, 4911 . 49il. .MO, 520, 
.Mi'Ml't H l^rmnlMN jiri'ns, lls 120. 

r- \ol\ i*r I'll s«. Ill 
M ilk Ilf Imp', 1 H 
Mivnl l.p jni tips, 1.16 

MiNing ij'i'Ipini < s' 71 7:‘, il? r25 

"I bi'tu n < ..il, ;in7 
ol jil'Ph \Mt]| t:»I. , lu 
|\ *'I Ills, 7'3 

M-'isinip in aini"s|ilp ir, .SM ,/ .../ 

\l. Ill', HIP I \ 27 . . 

\ Al It l II V. 1 ! 

N H'l tl. lien. , tl. ’! !. 1 1. 1 10 111 
N I w .Ipi S' V r.i I IIS' 1 1 mg r... ^ I 'ji) I, 
Vipiibuig \s, t ]p. s 1)11,' 

Nil! biii|U. Ills. 'JM, 293, 4')'', 591 

Ol I 1 ; 'I Ml 1 s|si ill s K'llil. 11 - lind KiiI(n\vd| kh, 
•201. .'I.H. •’f.O, ^ 

"ill. .1 1 >'2 

Oj" n il.ings, 3117 rl •siij . 521. 

<)|i lalnin >.f bi "Wn i . 1 , 1 1 bipjilplti fiiPlorinN, 
r.' ! , :.7 5, :.7;'. 

>■' ' ". 1 ! I'l' jip II 111. t HP >, 191, 200. 
•'23, 2r>, '217 

•O' 1 .. I |Up' 1 m \ \ \ I I (1. 02'!, li',’ 1 

n I jiii n .|s. I,. II I’l lit m A I'l K I , 1. 1 !i 

on > lb lii'i mn I "k" •>\i n, 3it 

o,.ii\^ I IP pun\ p^ II. s, '.H7, 11“ IM, ri'2, 

I’M I 1 I'lili- 1'3, If. 

I’ll iltm ' d. J'2 

1‘ iiii1;pI pftiJi lit |>i ii.i i|'1p 1 1 '2, M7i 
I’l HI i nn.s 1, 1 1 

l’« il, \\M. 1'', ‘26'*, 3'i‘2, C,\i , / r,,i 
I ‘irtl n '0 

r* il ii iti >1 bn')Ui 111', I 
I’l 1 f''t' I null 3 ! 1 
I'l I I'.Ipuiii, 1 9. 13 

Ill I'jIM Hi s, II, fl22 

n -idiips, 13 

' I’liiy.'^ lli'i'kmg di) mg dnii/», Ml. 

1 Plni'-pjpn bi(.n/p I 26 , 128. 

I Piston v.iivp gi-iirmg, 457 
I P.U li, 29 4>2, 49. .70, r>7, 192 217, 225, 229, 

I 211, 240 , 219 -251, 264. 

j — 01 iiftliing, 5H 63, 204, 
j -- inrlting and mixing, 91 111. 
ri'viving, 43. 

j - - itx^raga, 56, 204, 208, 212. 

1 IMastier of Parw, 48, 

I Porter rugiiiaUir, 551. ' 

i Portland cetnont, 48. 

1 Pound briquettes, 289. 

; Power plant, 197, 200, 209, 222, 230. 232- 
; 234, 245, 246 , 249 , 532 H ,567, 661, 

' 666, 670'572, 
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Tower, j)rodiiction wid economy, 550 d $cg. , 
IVefiuatuig coa] for briquetting, 868, 508. 

oidryingair, 8G0, 

Preparation of biowu co.'fifl, 820 et scq. 

• of coalu, 26 d 49 H seq. 

PreHRos for lirowTieoai briquette, s, 435-478. 

for coal briquettes, 112-183. 

for peat hrupietteH, 019-022 

— — tor .sawdust, 6‘il. 0 

- for wet compressed blocks, 606-614. 
Treasure filters toi dust extraction, 519. 
Prcaaurca used in briquette [iresHcs, 111, 120, 
121, 136, 140, 1.03, 1G6, 434, 621. 
Ibcvciitioii of dust iieeuiiiiilatiou. 481, 

— of 111 os 111 factories, 480 484. 

of tires 111 oVeii.H, U)l. 

Ibuducor gas, 24, 598-602. 

Produeers, .598-602. 

Prodiietioii ('(isl.sot brown -coal binjuelles, r)7i3. 
- - of coal bri<juettes, 120, 2'22d. .sw/. 

of otlier (iiei bnqiieltes, 613, 617. 

621. 

Proell po.aitive v.'ilve gisuing, 459 
Piolits, 224-227, 576. 

Piopei ties ol satuiateil ateaiii, ‘>61 
Protecting eliains, 407. 

Pumps, rot ill 01 V, 350, 557. 

Pyiiles, 282, 322, 45!, 480 
l*yrojUssite, 270, 274^, 

Uam, 485, 

beaiiiig, 154. 

■— lod, 435. 

Ibindlmlin’s [uoposals foi iiiipiev mg dinuh, 
393-401, 

Jletonn ciiji, 491. 

Keiimval ol ml limn steam, 367, 517. 

Hmialc biiqiiettp tai.tmy, ;!14-316, .J.Ti, 497 
Ib'pairsaml ivpaii slmjes, 119 152, 529. 

Kesm, 41, 57, 65, 102, 

salts and soaps, 17. 

Uoveuuo, 224 22/, 576, 

Povolher ptesH, 120. 

Revolver ptesses, 1 11 156, 175 
lien olvuig tables, 71 . 

Klieinau Hnipiette W’oiks, 58, 56. 78, 88, 108, 
253. 

Plieiiisli bio\M) coals, 28 1, 
ivider expari.sioii gem , 158 
Riebcek oven, 369. 

Ring ovens, 592. 

Robert Btii[uelte Factory, 493, 503, 568 565, 
672, 

Roddergrube, 308-310, 503. 

Roltl coal diatiibutor, 410. 

Roll conveyors, 826. 

■ crusliers, 826-832, 570, 606, 619. 

— — presses, 17 S d scq. 

Rolling slide or .sboe, 76. 

Rdnay proi'ess, 624. 

ItooQi stOTos, 688 ct seq, ^ 

Rope or aausiage press, 177, 433 d seq. 

Roux slow-combuslion .stove, 691. 

Rowuld cover for table drier, 390 
^ hot-air oven, 871. 

Salon briquettes, sec Domcatio lliiquottes. 
Salt biiquottes, 622. 


S&propelrtheiee, 270. ‘ 

Saturated fttauii, 3C4. , ' 

Sausage or rojie press, 176, 48,3 4 seq. 

Sawdust briquettes, 19, 82), 

Saxonia Riiquotte factory, 480. 

Scheibe du.st e,xtractlou, 490, 495, 516, 526 
— ^ oil extractor, 547. 

Schiichtertnann k Kremer, 4, 27, 55, 69, /o, 
106, 122, 13.5, 156, 180, 192, 193, 246, 240, 
217, 252,' 4 17. 

Scbul/ tube driers, 376, 402-409. 

Seliumanii dust catcher, 501-508, 544. 

.Sell itnug pleases, 157, 169-173, 210, 233. 
.Scinvalbung (Kxter piess), 413. 

‘Scojie ol toggle joint pros.s, 171. 

SeiJipor baud, 53. 

Scraping table, 71. 

Seiubbei, 30. 

Senii-tat coal, 21, 23, 58 
Seiui-stmjcs, 291. 

Settling mactiines, 26. 

Shaking sieves, 336, .560-564, 

Shale bi’Kjueltes, 622. 

Sliiiaeli n-covery apjsuatus, 472. 

Sibvllagiiibe, 546. 

Sicbtig dust exliiictm, 190, 496. 

Sieving, .136, 

i Sign'illing appliances, 223, 183,565. 

Siiiimi, P>iililei k H.ium.ann, 490, 496, 506, 
519 

Size of factoiy imstallatioii, 236 ef seq.^ 566, 
579 

Siidiiig ]>lalt' eoi-ler.s, 428 
Slimes, .sOl, 515, .562. 

briquetting nf, 616, 

I liltiatimi o|, 522, 562, 570. 

- s.'ttliiigof, 191, 527 

utilisation ol, 188. 

.'slow emiibiist,i(m st<ives, 589 .591. 

Amsterdam, 589. 
j ' - Use, 589. 

, -- .losten, 590. 

Roux, 591. 

- - - - Lliiioii cnculating, 589. 

, Sniiills, blown-coal, 281, 320 ct srq. 

— eoal, 25 d scq., <n\ .58, 194-196, 241 , 258. 
Smelting, use of brnpietfes in, 602. 

Smitliy eoal, sec lonlfi (’oul. 

Smoko development, 22, 305, 595. 

Siifi piteli, 2, 32-34, 36-38, 57, 241, 216 
Softening tenipeiaturc of pitch, 31 36, 

Sollingoi woika, 293, 470. 

Sorol cement, 47. 

Sorting, 194, 320 d seq. 

Specihe gravity, 15, 294, 

lioat, 366. 

Spoise method of wet compressioti, 605, 614, 
j Spontaneous ignition, 476, 480, 528, ’ 

[ Spriuklei‘8, 489, 490, 631. • - 

I Standard prioea for brown -coal briquette^ 676. . ^ 

for coal briquettosj^ 226, , 229 , SIS- 

260. ; ' ’ 

Starcli paste, 44. 

Statistics, xxvii, 238-265^, 678^684. 

' Steam, dcconipofiilioi4.of, 6^. 

exhau.sters, 494^ 517. 
j — genotatiou, see Boiler Plant.’ 

1 knoaders or stirrers; 87, 102-tl 



UI6, f»4‘2 • 

table dners HO >5, 37r> lul 

- — »tivaijtAg< h and liiNidx.uiUi'x'^ 

nf, «!>. 

’ ' Hu!>tvo J'igl«-r Nt-'Ui, SI >4 

_ _ ii<i|»io\i nnMU^ U). SO l 4“! 

~ Hb 370 SOS • 

- inbf dnt'is, 40i 41n. 

Kc;i;el ^yN(♦*n», -4 1 '» 

- ' Srhul/ 4o:f- 1<'0 
■ - lurlnu-s, 540, 5.^.1 -55:: 

' " Wsid 11] liiow n-t ua! hrxpn-tU' \ x-p>n. ^,531. 
SttiiiiiiiHlbir tulnil.ii b nlrr'i 51) 

Stevni |>rt‘,ss, 117. 

Stone bixakcrs, 50 ri 'Cy. 

Storage, 40, 52, 50, 57. 527 
Stuffing box, 473 
Suction-gas pMHiiK ers, 24, 

SugiiT bnnuettes, 620, «)22. 

*Sul}*bite wIIhIoh* li'jii'iis, l.'i 
Sulphur, 17, 226-227, 207 302 
Sui>erlitiit<’d struni, Iim, 1o>. Ill, ly; jO" 
208,212,305.511. 

Snperiinu.'is, lOf') I o j j f.j, 

SupiO} ot Ji. 11 iK. 51 , 50 57,77, -II 
Supply ^]|o»^ 7*'. 

SntcliilV K'lipeioi pKs-, 7 1 

Taih.k ooiiK'is for !tr<»\sii K.ils, 127 <! ■.«<-/ 

lincis, SO <f sri/., 37-5 

Taligentiiil aelvui pif-s. 170 
Tai, 30 

(iLstlJUtliill o(, 31 

yield ol, 30. 

Teiiaioti of .Kjiieous vap'Oii, 35 J 
TluMinal baUiioe u! loj.pi- it- Onloi v !.55 
Throttle legulalor, 542. 

Tigler, Mahcliinenlt.iu .Mcl (Os 5.1, HI 
142, 153. 157. 1 74 201, 252 

- ii'Volver piT^^, 1 Oi. 

toggle joint pievH, 15'' 7 211, 2 10. 

253. ' 

IV - atovos, 5M8. 

Tij'pers, 320. 

Tmill legulaii i, 5.>1 552 

Toggle Joint joi PO, 110, 15o, 157 i7''i 

_ ^ s, Kill iMg, 1 Oil 173, 21 2. 

s,op.„|, 174 170 

. .Siitclilfe^ 1 7 4 

- Tigler, 15'' 16P. 20''. 

Toothed crushing rolU, 331. 

Topf meehanical stuker, 542 

superlieaUir, 542, 547. 

Total heat of ste.uri, 803. 

'lY;iiliug Rhovels, 383. 

TiYatnpled stones, 603. 

Trcue Orulx', 279, 519, 567. 

TrcuherE would, 467, 470. 

Tube boilers, 541. 

driers, 402 et Mfj. 

Tubular coolers, 429 

dust col lectors, 506, 519. 

Turbines, 540, 651. 

Tuniing ledges, 410. 

Two'Stroke presses, 464. 


l^NKxvorr mu.k riMunis. .329. 

I iiilHi i; rs linpiovt-'n, ni (5.,, 212 - t ity. 
Utilisitii-n of bn-ju* th'-, 58,3 . S- f fit Mi *lPl*pilca 
lion o| Uri.jiieltrv ^ 

i-( -lu^t. IH,'. 512, 51'', -It 

i‘l • f li.'iu -1 !i iin, 3o7 • 

ol Aiillll -IHs 

\ \l VI giiUiifg,^ 1, 1.1, p)'!, .5,'4 

\ »-i’ loll jH) M., I .ui Mil 
^ < ii.ttui i‘i. k< 11 i‘i 12 > "23, 5l<,1 
\ i- ii-i ( I I'n .'-u 1 

\ . 1 p! .! I 1 \ 0 

w Ai i( I ■.Ki.,, I’lf r'7 

H ill i,i ; H|ln‘, 5 , j 

III -.'il bih.io'nm., '.'I'lp 22 ;' 

Jl5 "IS ' 

\\ illllt r.l hjUl t'l lull 1\ lOi, 

Wa'lo ! V. .5. I o.O 

I liu.i: • <".1 . .0 

W I'n e.. 1 . 1 . It! <-! lu-wn i .i] ui,,| bnnin-lti 
.50 .77 ■’2, 'o; .17 

I - "il 1 5, ' ; , 0 1, JO", 5it0, 

< t p. 2 ':o *, I’-i' 

"! \M‘; .oiapie i Moi k', (il3. 

W I'.-l ' IS l' 

w . , 111 - -- I'o 5 ; 

w < n'iii .'! \x it- r 111 'i' ) I p P f y 

I- I'l ' d -loi nil' ■!' Miig, I'M), fH7, 

- !l 

V> < s < III- I ( -i!,. iiiiil )\ 'kuji' I '111 W'diK)*, 018. 

U < I r-'U.pi. ■ -I .1. ,»ii i ilH pj.idir In, x \ v , OOS- 
<'-15 

-b ■ ;o 

> 1' 'll '0 d.i't, l'7 i'.io, |;I0 5M1^ 

514 5P, ■■01 5o.5 

-,pu 1 HI ni-.ii '. 2 o '!‘, 7 , .OdO 51 H 
pi. - . , 0 "i; ol 1 

.Do Imii'v ib..,ii' 111 I II 4!»0, .Ml 
V. iiii 5 I -■ 1 1 -iilii' «, n •ls7 
u ii. i-.p< u i\ , 'ii 0 '-iiy 

W .H.d Oiypi. t(. ^ ly, 021 , 

Uoiin M>ii\ I -) -. 1 '. and iiumi., 62,74, 79, H5, 
41''125, P] 

N KAIII.N pri S'-- s, 1 1 1 1.50, 254 

r.u). I pr. - in i;5i, 1 57 , 217 , 249, 264. 

ii xohei pi.-NS, 1 t 3 

Yinily iiguii'.s of roal iii)(jin iii- uiitputs, 240 

Zki 1 / drunii dryi, 91 9J, 23] 

■ du-l fALriietn-ii, 500, 

pitch er.u’kei, 61. 
pif'NNrm, 141. 147, 151, 23<' 
rev"|\ei pK"!*-, 147, 2.l(t 
Ubh drii'j, HO, ';70-3!'2 
toggle joint j.resH, 147, 230. 

Zeit/.er llarnprkesv lh]<nk, 501, 544. 

- KiHaiigi.'’-7(rci, 61 63, HO, 81, 85,91, 14 I 
142. 147, 15J, 156, 158, 109, 173, 197, 208, 
204, 210, 230. 2-32, 240, 249, 280, 330, 347i, 
402, 41 1, 433, '. 22 , 558, 560, 0l2. 

Zimmeniiiiiii. k Hanre/., 180, 182, 204, 213. 


FBIWTlib IN UkKAT BRlTAlK »T SKILI. AND OO., Lin., BDlSHChaH. 







